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1.  GAS  INDUSTRY 

Alberta  Gas 

Smith.  A.  Q.  ALBKKTA  :  RICH  IN  NATURAL 
GAS.  Gas  A<ie,  118,  21-25,  55,  56  ( 1956)  Aug.  9. 

Thi.s  Canadian  province  i.s  rapidly  l)ecominj?  an 
industrial  t?iant,  due  principally  to  the  presence 
of  enormous  oil  and  natural  re.serves.  All 
Kas  in  .southern  Alberta  is  .sour,  requirinjf  treat¬ 
ment  before  distribution,  and  considerable 
quantities  of  sulfur  are  being  recovered  in  the 
sweetening  process.  Manufacturing  includes 
sulfur,  cement,  valves  and  fittings,  and  liquid 
and  solid  fertilizers.  H.  K.  Kakin 

Crop  Drying  Market 

Sipchen,  R.  J.  and  Abell.  C.  ('ROP  DRYING; 
FOR  FARMKRS,  A  NFW  KRA :  FOR  LPG, 
A  MAJOR  MARKh'T.  Hutnue-Prajmuv  News, 
18,  21 (19.56)  Augu.st. 

Artificial  crop  drying  is  not  a  new  subject,  but 
it  i.s  a  tremendous  uruleveloped  market  for  LP- 
gas.  The  equipment  is  available,  and  consider¬ 
able  knowledge  of  its  use  exists,  ('rop  drying 
by  controlled  heat  is  being  promoted  by  agri¬ 
cultural  authorities,  farm  magazines  and  lead¬ 
ing  farm  organizations.  We  believe  it  will  l>e 
the  next  great  contribution  to  the  effective  bal¬ 
ancing  of  the  LP(I  dealer’s  winter  summer 
load.  11.  L.  FeIdkirchner 

Long  Distance  Supply 

Hedrick,  J.  J.  ECONOMICS  OF  LONG-DIS¬ 
TANCE  GAS  SUPPLY.  Gas  A(je,  118,  .•17-42 
(19.56)  September  6. 

In  a  three-part  di.scu.ssion,  the  author  pre.sents 
here  an  expert  analysis  of  the  economics  of 
long-distance  gas  supply,  ba.sed  on  his  exjKjri- 
ence  with  and  knowledge  of  pipeline  operation 
in  the  United  States.  He  li.sts  and  di.scusses  the 
economic  considerations  which  mu.st  be  given 
consideration  when  establishing  and  operating 
long-di.stance  .systems  supplied  with  gas  from 
any  source.  These  factors  remain  the  same,  the 
author  contends,  regardle.ss  of  tyjw  of  gas 
transfMjrted,  geographical  location,  or  purpo.se 
of  transportation,  and  should  be  the  same 
whether  the  project  i.s  carried  on  by  private 
enterpri.se  or  governmental  authority.  Part  1 
describes  the  gas  pipeline  sy.stem  as  it  exists 


in  the  United  States.  Part  2  discu.s.ses  the  eco¬ 
nomic  requirements  for  the  e.stablishment  of  a 
long-di.stance  gas  supply  .system.  Part  2  covers 
the  economic  requirements  of  the  operation  of 
such  a  system.  (See  also  Gas  J.  (British),  287, 
406,  411,  412  (19.56)  Augu.st  15. 

Author’s  Abstract 

Nuclear  Power 

Frye,  J.  IL,  Jr.,  and  Gregg,  J,  A.  ECONOMIC 
ATOMIC  POWER  DEPENDS  ON  MATERI¬ 
ALS  OF  CONSTRU(TION:  POWER  REA(’- 
TOR  PROGRAMS  IN  THE  U.  S.  Sletal  l‘ro,j. 
ress,  70,  92-6,  96B  (19.56)  SeptemlH*r. 

Ba.sed  on  fuel  and  proce.ssing  costs  for  the 
Materials  Testing  Reactor,  in  Idaho,  which  has 
operated  reliably  since  1952,  the  cost  per  kilo¬ 
watt-hour  of  electricity  produced  from  a  highly 
enriched  U-22.5  nuclear  power  reactor  i.s  e.sti- 
mated  to  range  from  4.0  to  9.5  mills,  itemized 
as  follows : 

('ost:  U-225  (’onsumed  2.5  to  5.0  mills 

Fabrication:  fuel  elements  1.0  to  2.0  mills 

('hemical  pr<K:e.ssing  0.5  to  2.5  mills 


Total  4.0  to  9.5  mills 
(’ompared  to  power  co.st.s  from  coal,  which 
range  from  2  to  5  mills  per  KWH  electricity, 
U-225  fueled  reactors  will  not  be  competitive 
with  conventional  fuels  in  much  if  not  all  of 
the  U.S.A.,  and  there  is  no  rea.son  to  expect  thi.s 
situation  to  change  in  the  near  future.  How¬ 
ever,  the  mo.st  economical  .source  of  nuclear 
power  would  la?  through  the  u.se  of  U-222  fuel 
and  a  thorium  breeder  blanket  which  could  re¬ 
plenish  the  U-22.‘l  as  rapidly  as  it  is  consumed. 
A.ssuming  a  negligible  cost  for  the  thorium 
metal  originally  u.sed,  and  taking  the  costs  of 
fabrication  and  proce.ssing  of  U-2.‘i2  fuel  ele¬ 
ments  to  be  the  .same  as  in  the  ca.se  of  U-22.5 
fuel,  it  is  e.stimated  that  nuclear  power  costs 
may  range  from  1.7  to  5.2  mills  KWH  elec¬ 
tricity.  However,  la?fore  such  competitive  co.st.s 
for  nuclear  energy  can  be  achieved,  many  prob¬ 
lems  yet  unsolved  in  the  fields  of  metallurgy 
and  chemi.stry  must  l>e  .solved  on  a  competitive 
basis.  A  summary  of  power  reactor  programs 
i.s  given  in  tabular  form,  and  the  author  con¬ 
cludes  that  the  future  of  nuclear  i>ower  in  the 
United  States  rests  primarily  in  the  hands  of 
metallurgists,  ceramic  engineers  and  chemi.sts. 

(\  G.  von  Fredersdorff 
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KobofT,  S.  H.  MATKKIALH  FOR  NUCLFAK 
F()WPiK.  Mininff  Kinj.,  S,  904-08  (1956) 
September, 

'I'be  mo.st  important  pre.sent  materials  for  nu¬ 
clear  power  in(:lu<le  uranium-2:{5,  uranium-23.‘i 
and  plutonium  as  fuels;  beryllium,  Kraphite, 
liKbt  and  heavy  water  as  moderators;  boron, 
carlmium,  and  hafnium  as  control  elements; 
water,  sorlium,  sodium-potassium  mixtures,  he¬ 
lium,  air  and  carbon-dioxide  as  coolants;  con¬ 
crete,  iron,  boron,  lead,  earth  and  water  as 
radiation  or  bir)loKical  shields;  and  thorium  and 
uranium-2.‘58  as  breeder  elements.  Stainless  steel 
and  aluminum  are  employed  as  alloyitiK  and  di¬ 
luent  materials  in  nuclear  fuels.  Zirconium  and 
aluminum  also  .serve  as  claddiriK  materials  for 
fuel  elennuits  and  as  alloyitiK  aKcnts  in  control 
rods.  Nuclear  fuels  suffer  from  physical  dis- 
inteKration  and  dimensional  instability  as  a 
result  of  radiation  and  thermal  cyclinK  effects. 
Future  developments  in  nuclear  materials, 
which  are  considered  to  be  e.s.sential  before 
practical,  low  cost  atomic  power  can  la*  achieved, 
include  1)  development  of  nuclear  fuels  which 
will  operati*  at  hiKher  temperatures  2)  reduc¬ 
tion  in  cost  of  reactor  materials  such  as  zir¬ 
conium,  beryllium  and  heavy  water  .‘t)  improve¬ 
ment  in  corrosion  resistance  of  reactor  com¬ 
ponents  4)  increa.se  in  elliciency  of  moderatinK 
materials  5)  development  of  more  comjiact 
shield! tiK  materials  and  6)  reduction  in  cost  of 
fuel  recovery,  processiriK  and  fabrication  steps. 
I'he.se  are  all  primarily  metallurKical  i)roblems. 

(J.  von  Fredersdorff 


2.  APPLIANCES 

Air  Conditioning 

I’arrnelee,  («.  V.,  Vance,  P.,  and  (!erny,  A.  N. 
ANAI.YSIS  OF  AN  AIR-CONDITIONINO 
THFRMAL  CIRCUIT  BY  AN  KLFCTRONIC 
DIFFFRFNTIAU  ANALYZER.  Heatq., 

<iu(l  Air  ('oikUj.,  28,  117-2;i  (1956)  September. 

'I'he  concei)t  of  the  thermal  circuit  is  a  valuable 
tool  in  the  analysis  of  thermal  systems.  The 
thermal  system  can  be  de.scribed  by  a  set  of 
differential  equations  easily  derived  from  the 
thermal  circuit.  However,  the  actual  solution 
of  the  ecjuations  has  lK*en  found  to  be  both 
laborious  and  tedious.  This  paper  describes  the 
results  of  the  solution  of  the  thermal-circuit 


equations  as  obtained  by  the  u.se  of  an  electronic 
differential  analyzer.  The  independent  vari¬ 
ables,  such  as  .sol-air  temperatures,  were  gener¬ 
ated  by  electronic  function  generators;  and  the 
dependent  variables,  such  as  heat-flow'  rates 
and  surface  temi>eratures,  were  plotted  with 
conventional  recording  equipment.  An  analysis 
of  the  load  components  due  to  a  sun-exposed 
wall,  a  shaded  window,  and  lighting  in  a  typical 
office  has  been  made.  Authors’  Abstract 


Thom,  Earl  C.  MEASURINC  THE  NEED 
FOR  AIR  conditioning;.  AirComlu.,  HenUj. 
and  VenUj.  53,  65-70  (1956)  Augu.st. 

Increased  attention  to  summertime  di.scomfort 
is  a  basic  rea.son  for  the  rapid  growth  of  air 
conditioning.  The  author  has  examined  po.ssible 
applications  of  a  Di.scomfort  Index  as  a  means 
to  establish  the  need  for  air  conditioning.  A 
number  of  maps  are  included  which,  by  means 
of  nsolines,  graphically  illu.strate  the  data  from 
a  fairly  large  numlK*r  of  observation  stations. 

Author’s  Abstract 


Burners 

Carani,  A.  D.  ADAPTER  FOR  STOVE  BURN- 
ER  (;RILLS.  U.  S.  2,764,970  (1956)  October  2. 


Dean,  R.  C.  (assigned  to  Industrial  Sy.stems, 
Inc.)  FUEL  BURNER.  U.  S.  2,767,784  (1956) 
October  23. 


Cooking  Heat  Input 

Jacobson,  R.  A.  HEAT  APPLICATION  TO 
COMMERCIAL  RANGE  HEAVY-DUTY  TOP 
SECTIONS.  PART  II;  UNIFORM  HEAT 
TOP  RANGES.  Amer.  Gas  A.s.soc.  Re.search 
Report  No.  1257  (1956)  Augu.st. 

An  analysis  was  made  by  the  American  Gas 
Assoc.  Laboratory  of  the  merits  of  atmospheric 
and  power  burner  applications  to  top  sections 
of  heavy-duty  uniform  heat  top  commercial 
ranges  indicated  that  faster  heating  could  be 
obtained  by  increasing  the  heat  input  rate  of 
atmospheric  burners.  Sub.stantial  decrea.ses  in 
preheat  time  with  an  almo.st  negligible  decrea.se 
in  thermal  efficiency  were  obtained  when  nor¬ 
mal  heat  input  rate  to  the  top  .section  was 
increa.sed  by  1007f .  Further  decrea.ses  in  pre¬ 
heat  time  could  be  attained  with  still  higher 
input  rates,  but  decrea.sed  efficiency  and  a.sso- 
ciated  problems  encountered  with  the  high 
temperatures  made  the  u.se  of  higher  heat  input 
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rates  unsatisfactory.  As  a  j?ui(le  for  the  manu¬ 
facturer  in  rating  his  equipment,  a  method  of 
(ietermininjf  the  optimum  design  heat  input 
rating  is  suggested  anci  calculations  are  shown. 

(i.  Kunst 

Controls  and  Ignition 

Dietz,  (J.  K.  and  Hilgert,  A.  J.  (assigned  to 
Milwaukee  Gas  Specialty  Co.)  CONTROL  AP¬ 
PARATUS  FOR  FLUID  FUEL  BURNING 
APPARATUS  AND  THE  LIKE.  U.  S.  2,- 
765,6:H  (1956)  October  9. 

Dinkelkamp,  11.  T.  (a.ssigned  to  Stewart-Warner 
Corp.)  HYDRO-PNEUMATIC  PRESSURE 
CONTROL  APPARATUS.  U.  S.  2,765,804 
(1956)  October  9. 

Dykzeul,  T.  J.  and  Schmidt,  W.  L.  (a.ssigned  to 
Robertshaw-Fulton  (’ontrols  Co.)  (X)NTROL 
VALVE  MECHANISM  FOR  FLUID  FUEL 
BURNING  APPLIANf’ES.  U.  S.  2,765,808 
(1956)  October  9. 

Rowell,  W.  G.  and  Farmer,  E.  B.  (assigned  to 
Scully  Signal  Co.)  SONK’  CONTROL  FOR 
BURNERS.  U.  S.  2,767,788  (1956)  October  28. 

Traver,  (’.  H.  (a.ssigned  to  General  (’ontrols 
Co.)  PILOT  BURNER  AND  IGNITER 
THEREFOR.  U.  S.  2,768,677  (1956)  October  80. 

Wolff,  J.  A.  (a.ssigned  to  Milwaukee*  Gas  Spe¬ 
cialty  Co.)  THERMOELECTRK’  SAFETY 
SHUT-OFF  DEVK’E.  U.  S.  2,765,029  (1956) 
October  2. 

Pilot  Problems 

Denni.s,  J.  11.  HOUSEHEATING  PILOT 
PROBLEMS.  Anicr.  (ins  J.,  18;i,  18-20  (1956) 
September. 

An  Amer.  Gas  As.soc.  (Customer  Service  Com¬ 
mittee  Survey  involving  approximately  8-5  mil¬ 
lion  units  in  the  field  revealed  that  pilots  pro¬ 
vide  the  mo.st  .serious  service  problems.  Year- 
around  pilot  operation  is  increasingly  popular. 
The  survey  evaluation  provides  measures  that 
must  be  instigated  if  pilot  problems  are  to  Ik? 
minimized.  A.  p].  Richter 

Radiant  Space  Heating 

SCHWANK  UNITS  —  MASTERTHERM 
UNITS.  Gas  World  (Briti.sh),  Ill,  28-80 
(1956)  August  18. 

Both  units  are  designed  primarily  for  commer¬ 


cial  application.  The  reports  made  are  confined 
to  work  carried  out  to  a.s.se.s.s  the  suitability  of 
the  units  for  industrial  process  applications 
requiring  high  temperature  radiant  heat. 

A.  M.  Pelczarski 

Refrigeration 

De  Lange,  L.  (a.ssigned  to  Hartford  National 
Bank  and  Tru.st  Co.)  (’OOLER  (X)NSTRUC- 
TION  IN  A  HOT-GAS  ENGINE.  U.  S.  2,- 
761,879  (1956)  October  2. 

Space  Heater 

Davi.s,  E.  OIL  BURNING  FURNACE  AND 
(X)NTROL.  U.  S.  2,766,818  (1956)  October  16. 

Valves 

Bergquist,  P'.  H.  (assigned  to  HariM'r,  P.  S., 
Harper,  C.  L.  and  Harris  Trust  and  Savings 
Bank)  GAS  VALVP:S.  U.  S.  2,765,810  ( 1956) 
October  9. 

Lamar,  (\  (’.  (a.ssigned  to  Harper,  P.  S.,  Har¬ 
per,  (’.  L.  and  Harris  Tru.st  an<l  Savings  Bank) 
GAS  VALVES.  U.  S.  2,765,809  (1956)  October  9. 

Shuster,  P.  GAS  RANGE  BURNER  VALVE 
HANDLE  PROTECTOR.  U.  S.  2,764,968 
( 1956)  October  2. 

3.  COMBUSTION  AND 
INDUSTRIAL  FURNACES 

Combustion  Charts 

Kist,  1).  and  P'rumerman,  R.  SIMPLIPTPH) 
COMBUSTION  CALt’ULATIONS.  Chrni. 
Kiifh,  fi.l,  179-84  (1956)  July. 

(’harts  are  pre.sented  enabling  the  calculation 
of  (lame  temperatures  and  pnxluct  compositions 
for  methane  and  li(iuid  hydrocarbotj  fuels. 

S.  A.  Weil 

Diffusion  Flames 

Smith,  S.  R.  and  Gordon,  A.  S.  STUDIP^S  OP’ 
DIFFUSION  FLAMES.  11.  DIFFUSION 
FLAMES  OF  SOME  SIMPLE  ALCOHOLS. 
J.  l*h}iH.  ('hem.,  60,  1059-62  (1956)  August. 

Alcohol  diffusion  flames  were  studied  by  means 
of  .sampling  techniques  for  the  analysis  of  the 
.stable  intermediates  at  several  joints  within 
the  flame.  P’rom  the  observed  comtwsitions,  the 
authors  projiose  mechanisms  for  the  combu.stion 
in  diffusion  (lames  of  methanol,  ethanol,  n- 


propanol,  and  isopropyl  alcohol.  In  these  mech¬ 
anisms,  the  initial  steps  are  the  pyrolysis  of  the 
alcohols.  S.  A.  Weil 

Flame  Safeguards 

F'landers,  L.  11.,  Poole,  A.  J.,  Lewis,  H.  P.,  Lind, 
(;.  L.  WHAT  YOU  CAN  KXPKCT  FROM  TO¬ 
DAY’S  FLAMF  -  FAILURK  SAFEOUARDS. 
I'ower,  100,  JJO-li  (lOfiO)  September. 

Answers  to  a  (piestionnaire  by  Poiver  on  flame- 
failun*  safej^uards  are  j^iverj  by  an  insurance 
company,  a  Ixjiler  builder  and  .‘i  safeguard 
manufacturers.  Combustion  .safeguards,  prin¬ 
cipally  the  flame  rod,  photo-electric  cell  and 
lead-sulfide  cell,  detect  the  presence  or  absence 
of  the  l>oiler  flame  and  may  automatically  shut 
off  the  fuel  to  the  burner.  Troubles  leading  to 
failure  of  flame  have  usually  occurred  with  low- 
furnace  temperatures  (start-up  or  low  loads), 
irnpropi-r  fuel-air  ratios,  leaks  or  faulty  detector 
position.  Modern  .saf<*Kuard.s,  with  air  an<l  fuel 
interlocks,  trained  operators,  and  perio<Iical 
testing  and  maintenance  are  reliable  in  re- 
duciiiK  explosion  hazards.  O.  P.  Hrysch 

Flue  Gases 

Crumley,  P.  IL,  and  Fletcher,  A.  W.  THE 
FORMATION  OF  SULPHUR  TRIOXIDE  IN 
FLUE  CASES.  J.  lust.  Fud  (British)  29,  T22-7 
(Htf)!))  August. 

'I’he  factors  controlliiiK  the  oxidation  of  sulphur 
dioxide  (SO..)  to  .suli)hur  trioxide  (SO;,)  in 
the  combustion  of  fuels  containijiK  sulphur  have 
b<s*n  investigated  in  a  small  kerosene-fired  fur¬ 
nace.  'I'he  SO:,  contents  of  the  flue  j^a.ses  from 
the  furnace  were  determined  chemically,  and 
were  shown  to  dejwnd  on  the  sulphur  content 
of  the  keroseiH*,  the  flame  temperature,  the 
amount  of  exts'ss  air  and  the  type  of  flame.  The 
SO,  content  of  the  flue  jfases  from  a  lar^e  oil- 
fired  boiler  has  al.so  been  determined  and  com- 
|)an‘d  with  the  results  obtained  in  the  small 
furnace.  Authors’  Ab.stract 

Industrial  Gas  Turbine 

Crindroil,  .1.  CAS  TURBINE  AT  WORK  IN 
ITALY.  (iuK  AfU’,  I  IK,  24-26  (1956)  SeptemlH*r 
2d. 

A  Ruston  TA  turbine  that  has  been  in 
operation  for  over  6500  hours  on  .services  loads 
is  described.  J.  R.  lla.senlx'rK 


SMALL  CAS  TURBINE  IS  NOW  AVAIL¬ 
ABLE.  (inn  Age,  118,  4:j,  44,  6.3  (19.56)  Sep- 
teml>er  6. 

An  PmKlish  design  to  be  manufactured  in  the 
United  States  by  Clark  Bros,  broadens  appli¬ 
cation  of  the  KJis  turbine  in  industry.  Unit  can 
be  adapted  for  u.se  with  natural  low-value 
furnace  Kases,  liquid  fuels  or  specified  propor¬ 
tions  of  liquid  and  jfa^tious  fuels.  Li}?ht  weight 
and  compactness  are  other  features. 

Author’s  Abstract 

Inert  Atmospheres 

Ip.sen,  H.  N.  AUTOMATIC  RATIO  CONTROL 
FOR  ENDOTHERMIC  CAS  CENERATORS. 
Metnl  FrogreHH,  70,  107-9  (1956)  August. 

A  new  instrument  for  automatic  control  of  air 
and  gas  ratio  fed  to  endothermic  gas  generators 
assures  accurate  control  of  composition  of  the 
output  gas.  Author’s  Abstract 

Metal  Heating 

Turner,  A.,  Furczyk,  A.  A.  and  Lekberg, 
C.  H.  A  STUDY  OF  THE  EFFECT  OF  HEAT- 
INC  RATE  BY  CAS  ON  METAL  FLOW 
CHARACTERISTICS  OR  PLASTICITY  AND 
DIE  WEAR.  Amer.  Cas  A.s.soc.  Interim  Rept., 
Project  IK-7  (1956)  June. 

('omparison  is  given  of  te.st  results  of  drop 
hammer,  hot  twist  and  hot  penetration  working 
of  metals  which  had  been  either  “fast”  or 
“slow”  heated,  along  with  detailed  descriptions 
of  equipment  and  procedures  followed.  Craphs 
and  photomicrographs  point  up  the  differences 
ob.served.  L.  E.  Potempa 

Oil-Fired  Boilers 

BETTER  BURNERS,  BOILERS  CAN  BE 
MADE.  Nnt.  Petrol.  Neirs,  48,  125-126  (1956) 
August. 

Es.so  Re.search  and  Engineering  ('o.  has  pro¬ 
posed  these  guides  for  improving  boilers  and 
burners  to  1m*  employed  with  fuel  oil:  1)  lower 
firing  rates;  2)  more  heat  exchange  space; 

3)  smaller  but  longer  combu.stion  chambers; 

4)  smaller  end  cones.  A  de.scription  of  the  in¬ 

dividual  tests  and  their  results  was  made. 
Manufacturers  approve  E.s.so  Research’s  ideas 
but  obj«?ct  that  costs  would  be  high  and  public 
acceptance  low.  G.  Kun.st 
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Radiant  Heat  Meter 

('antle,  G.  S.,  W  Uin  Aref,  M.  N.,  and  Sakkal, 
M.  F.  THE  MEASUREMENT  BY  MEANS 
OF  A  PROBE  RADIOMETER  OF  RADIANT 
HEAT  FLUX  DISTRIBUTION  AT  CURVED 
SURFACES.  J.  Inst.  Furl  (British),  29,  327-32 
(1956)  Autfu.st. 

The  use  of  the  probe  radiometer  described  pre¬ 
viously  for  the  measurement  of  radiant  heat  flux 
distribution  round  tube  surfaces  may  tfive  rise 
to  conditions  which  would  render  the  direct 
application  of  the  previous  calibration  invalid. 
If  the  tube  is  of  small  diameter,  comparable 
w'ith  the  size  of  the  radiometer  it.self,  then  the 
sink  disk  of  the  radiometer  may  .see  surfaces 
other  than  that  of  the  sink,  and  the  tempc*ra- 
tures  of  the  surfaces  thus  seen  are  not  a  func¬ 
tion  of  source  and  sink  temperatures  only,  I>einj< 
dependent  also  upon  tulx*  spacinK-  Thus  a  new 
calibration  curve  is  required  for  each  tube  di¬ 
ameter  and  spacintf,  but  the  present  paper 
shows,  with  experimental  illustrations,  the  or¬ 
der  of  minimum  tube  diameter  to  which  the 
original  calibration  may  be  applied,  and  that 
for  .still  smaller  tube  diameters  the  modified 
calibration  curve  can  be  determined  quite  read¬ 
ily  from  the  existing  characteristic  of  the  in¬ 
strument  without  further  experimental  calibra¬ 
tion.  Authors’  Abstract 

4.  CARBONIZATION 
AND  GASIFICATION 

Benzol  Recovery 

CONTINUOUS  BENZOLE  RECOVERY  AND 
RECTI FK’ATION.  Can  ./.  (Briti.sh),  2H7,  466, 
67,70  (1956)  AuKUst. 

A  full-.scale  plant  for  continuously  recover! nK 
and  rectifying  benzole  has  been  designed  jointly 
by  Union  Chimique  BelKe  and  Chemical  F^njfi- 
neeririK  Wiltons,  Ltd  and  built  by  the  former 
at  a  coke-oven  plant  near  Bru.s.sels.  A  compari- 
.son  of  this  plant  with  a  conventional  plant 
shows  an  annual  .saving  of  £14,350  per  thou.sand 
tons  of  coal  carlx)nized  per  day. 

H.  L.  Feldkirchner 

Carbonization 

Jone.s,  W.  1.  RECENT  RPLSEARCH  AND 
DEVELOPMENTS  IN  GREAT  BRITAIN  IN 
THE  THERMAL  TREATMENT  OF  COAL. 
Fifth  World  Power  (>>nf.  (Vienna)  (1956)  June 
17-23:  Paper  117  C/9;  Gas  Tinien  (British) 
88,  79  (abs)  (1956)  July  20;  237-9,  242  (1956) 


AuKUst  31;  Gan  J.  (Briti.sh)  287,  571,  574 
(1956)  Sept.  5. 

This  5th  World  Power  ('onference  pa|H*r  deals 
with  the  production  of  .solid  smokele.ss  fuels  in 
Britain  which  will  larKely  replace,  in  the  next 
10-15  years,  the  19  million  tons  of  domestic 
coal  now  contributinjf  to  air  pollution.  The  raw 
materials  will  In*  lartfely  the  non-cokinj?  larger 
sizes,  displace*!  from  the  domestic  an<l  locomo¬ 
tive  coal  market.  LarKest  demand  will  be  for 
fuel  for  open  grates,  which  probably  will  be 
met  by  improved  quality  K^^-works  coke,  al- 
thoujfh  .several  experimental  proce.s.ses  (Coalite, 
(irancole,  Rexco)  are  in  development.  Fuels  for 
clo.sed  appliances,  chiefly  briquette*!  chars  al.so 
are  un*ler  stu*ly.  R*‘.search  *)n  fumlamentals  of 
pro*Iuction  of  metallurgical  c*)ke  (flui*lity,  l)len*l- 
injf,  heatinjf  rate,  bulk  *len.sity)  n*)w  un*l**r  way 
will  un*Ioubte*lly  c*)ntril)ute  t*>  the  .s*)luti*)n  of 
the  pr*)!)lem.  O.  P.  Brysch 

Lee,  G.  W.  arul  Graham,  J.  P.  TRENDS  IN 
CARBONISATION  PRACTICE  AND  RE- 
SEAIU'H  IN  GREAT  BRITAIN.  Gas  Wnrhl 
(Briti.sh),  144,  ((’okjf.  Sect.),  31-6,  38  (1956) 
August  4. 

In  the  cokitiK  in*Iustry,  the  pre*l*>minatin}?  in¬ 
fluence  is  still  exerted  by  the  iron  an*l  st****! 
irulustry  re*iuirements  for  blast  furnace  c*)ke. 
This  survey,  pre.sente*!  at  the  5th  W*)rl*i  P*)w*‘r 
('onference  (Vienna)  Ix'ars  *)ut  the  conclu.si*)n.s 
*)f  5  years  ajfo  voice*!  at  the  4th  P*)wer  Con¬ 
ference.  The  cokiiiK  industry  is  face*!  with 
maintaining  an<I  impr*)vinjf  the  *iuality  of  met- 
allurKical  coke  from  a  *limini.shint(  supply  *)f 
K(X)*i  quality  c*)kinK  c*)ai.s.  Prol)lem.s  thus  inclu*!** 
chiefly  the  preparati*)n  of  c*)al  charges  fr<in> 
existinK  re.serves  an*l  rariKes  *if  c*>als,  an*!  th** 
*li.sc*)very  of  mechanisms  *)f  coke  f*)rmation  .so 
that  the  properties  *)f  c*>al  nee*le*l  f*)r  o|)timum 
coke  *|uality  can  lx*  estal>li.she*l.  Lalx)ratory  an*l 
industrial  .scale  re.search  pr*)Kram.s  are  re¬ 
viewed.  A  full-.scale  pil*>t  oven  is  un*ler  c*>n- 
struction  at  a  new  plant.  A  !)i!)lioKraphy  *)f  28 
r(*cent  items  is  Kiven.  O.  P.  Brysch 

Coal  Extraction 

KroeRer,  C.  DIE  STEINKOHLEEXTRAK- 
TION— III  DIE  CHEMISCHE  UND  PHYSI- 
KALISCHE  NATUR  DER  EXTRA KTE;  EX- 
TRAKTION  UND  VERKOKUNGSVERH AL¬ 
IEN  DER  KOHLEN.  (COAL  EXTRACTION 
—THE  CHEMICAL  AND  PHYSICAL  NA- 
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TURK  OF  THK  KXTKACTS:  EXTRACTION 
AND  COKING  HKHAVIOR  OF  THE  C:OALS). 
h'rdttf'l  und  Kohl  ((ierman),  9,  620-24  (1956) 
Septemixir. 

From  tho  i)roviouHly  publi.shed  articles  it  is 
obvious  that  the  coal  extracts  vary  with  the 
solvent,  the  temperature,  and  the  decree  of 
coking.  The  chemical  and  physical  nature  of 
these  extracts  was  determined  in  detail.  The 
isolation  of  definite  compounds,  the  separation 
with  selective  solvents  and  the  chromatoj^raphic 
separation  of  extraction  fractions  was  investi- 
Kated.  The  coking  behavior  of  the  coal  and  the 
extracts  have  been  studied  and  results  are  de- 
scrilx'd  in  K«*nt*ral.  G.  Kunst 

Coal  Grinding 

Rrown,  R.  L.  and  Hurley,  T.  F.  SOME  EX- 
I'ERIENCES  OF  PULVERISlNfi  COAL. 
Fifth  World  I’ow<‘r  Conference,  Vienna,  Paper 
116  c  «  (1956)  June  17-2:1. 

IJsiiiK  a  standardized  procedure,  the  jfrindabil- 
ity  indices  of  nearly  150  British  coals  of  vary- 
inj^  rank  were  determined  in  a  laboratory  study 
usiriK  a  Ilard^rove  Krindability  machine.  Grind- 
ability  was  found  the  be  closely  as.sociated  with 
rank  and  when  plotted  aKuinst  volatile  matter 
produced  a  parabolic  curve.  J’he  .strongly  caking 
coals  tend<*d  to  be  softer  than  the  non-caking 
coals.  'I'he  laboratory  studies  were  followed  by 
thre»‘  .scries  of  tests  in  a  comnuircial  Babcock 
and  Wilcox  'I'yp**  R  friill  with  a  rated  output  of 
7  tons  per  hour  in  which  the  influence  of  such 
variables  as  size  of  fuel  fed,  moisture  content 
and  tyjM‘  of  coal  on  the  Krindability  was  inves- 
tiKated.  Results  showed  that  the  power  con¬ 
sumed  in  the  mill  was  a  function  of  the  weight 
of  the  fines  of  minus  200-mesh  sieve  produced 
per  hour.  The  performance  cmdlicient  of  the 
mill  (ton  fines  kwh)  is  shown  to  be  a  function 
of  the  Hardtfrove  index  of  the  coal  indicating 
that  the  llard^rove  irulex  is  a  criteria  for  evalu- 
atitJK  coal  pulverization  in  a  Type  E  mill. 

E.  J.  Pyrcioch 

Stra.ss«*r,  I).  M.  (assiKued  to  'Phe  Texas  (’om- 
pany)  PROGESS  FOR  PULVERIZING  SOL¬ 
IDS  IN  FLUID  SUSPENSION.  U.  S.  2,76:t,4:i4 
(1956)  September  18. 

A  slurry  consistinj?  of  granular  .solids,  such  as 
coal,  and  water  is  pumped  at  a  pressure  of  3500 
psi  into  a  turbulent  heater  where  it  is  heated 
to  800°  F.  The  pre.ssure  of  the  preheated  slurry 


is  reduced  suddenly  to  1000  psi  which  results 
in  vaporization  of  the  liquid  and  the  complete 
suspension  of  the  solids  in  the  steam.  This  su.s- 
pension  is  pa.s.sed  through  an  additional  section 
of  tubinK  where  the  highly  turbulent  flow  of 
the  steam  through  the  tube  cau.ses  innumerable 
collisions  of  the  .solids  particles  with  each  other 
and  with  the  walls  of  the  tubing  resulting  in  a 
high  degree  of  pulverization.  Pulverization  to  a 
size  of  1  to  5  microns  is  claimed. 

E.  J.  Pyrcioch 

THE  PETIUKiRAPHIC  PREPARATION  OF 
COALS  FOR  COKING.  Coke  arid  Cos  (Brit- 
i.sh;,  18,  246-51,  256  July ;  288-92  (1956)  Augu.st. 
This  article  de.scribes  in  detail  Burstlein’s 
proce.ss  of  .separating  th<?  petrographic  con.stit- 
uents  of  a  coal  by  crushing  the  mine-head  coal 
by  means  of  a  breaker  instead  of  a  regular 
hammermill.  Since  the  petrographic  constit¬ 
uents  vary  greatly  in  their  size  and  hardness, 
by  the  application  of  Burstlein’s  method  of 
grinding,  the  different  petrographic  constitu¬ 
ents  appear  in  different  mesh  sizes.  By  blending 
the.se  separated  powdered  petrographic  constit¬ 
uents  in  a  definite  proportion  and  carbonizing 
the  resulting  mixture  a  coke  is  produced  with 
a  uniform  and  homogeneous  structure,  while 
carbonizing  a  blend  produced  by  the  regular 
hammermill  will  result  in  a  coke  with  uneven 
texture.  Variations  in  the  crushing,  separating 
and  reblending  are  de.scribed  as  applied  on  an 
industrial  .scale  in  the  gas  ovens  at  Oran  and 
Algiers,  and  in  metallurgical  coke  ovens  at 
Gelsenkirchen,  Longwy,  Thionville  and  Pont-a- 
Mou.s.san.  K.  C.  ('hannaba.sappa 

Coal  Structure 

Bond,  R.  L.  BESCHREIBUNG  DES  FEIN- 
BAUES  DER  KOHLEN  AUF  GRUND  HIRER 
EIGENSCHAFTEN  ALS  MOLEKULARE 
SIEBE.  (DESCRIPTION  OF  THE  FINE 
STRUCTURE  OF  COAL  ON  THE  BASIS  OF 
THEIR  PROPERTIES  AS  MOLECULAR 
SIEVES).  Hrennstoff  Chemie  (German)  37, 
2.3.3-4  (1956)  Augu.st  15. 

The  heat  of  moistening  per  unit  surface  for 
absorbent  materials  rich  in  carbon  normally 
varies  only  little  with  the  composition  of  moi.s- 
tening  liquid.  For  bituminous  coal  it  decrea.ses 
however  with  increasing  molecular  volume  of 
the  wetting  liquid.  Therefore  there  are  con- 
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strictions  in  the  structure  which  inhibit  the 
admittance  of  bij?K<?r  molecules.  Similar  phe¬ 
nomena  are  observed  on  adsorption  and  on 
measurements  of  porosity  on  coal.  The  experi¬ 
mental  results  indicate  a  porous  system  of  10-20 
Angstrom  and  a  second  one  with  15-.‘10  Ang¬ 
strom  diam.  One  can  conclude  from  the  ad- 
.sorption  i.sotherms  that  one  d<H*s  not  deal  with 
cylindrical  pores  but  flat  capillaries.  The  porous 
system  exists  to  600°.  At  higher  temperatures 
the  acce.ssibility  decreases  but  the  inner  surface 
exists  to  900°  C.  (1.  Kun.st 

Gasification 

Dent,  F.  J.  DKVKLOPMKNTS  IN  THF  GAS¬ 
IFICATION  OF  SOLID  FUKLS  IN  GRKAT 
BRITAIN.  Gas  J.  (British).  287,  6.‘13-34,  236 
(1956)  September  12;  Gas  Times  (British)  88, 
280,  285-7,  290,  (1956)  Sept.  14. 

The  recent  developments  in  the  production  of 
gas  from  coal  have  included  improvements  in 
the  operation  of  water  gas  plants  and  experi¬ 
mental  work  at  pilot  plant  .scale  in  complete 
gasiflcation  of  coal  and  in  coal  hydrogenation. 
Bla.st  pressures  in  water  gas  generators  have 
been  increa.sed  up  to  60  in  w.g.,  resulting  in 
more  than  a  50%  increa.se  in  the  output  i)er 
sq.  ft.  Tests  were  made  on  the  recovery  of 
waste  heat  in  blow  ga.ses  by  utilizing  the  hot 
ga.ses  to  preheat  the  air  and  .steam  to  the 
generator,  leading  to  an  increa.se  in  production 
of  14  percent.  A  new  atmospheric  proce.ss  for 
complete  gasification  of  coal  has  been  developed 
in  which  water  gas  is  produced  by  .steaming  a 
fluidized  bed  of  fine  coal  which  is  circulated 
through  a  .second  ves.sel  where  its  temperature 
is  rai.sed  by  partial  combu.stion  with  air.  F]x- 
perimental  work  on  the  hydrogenation  of  coal 
at  pressures  up  to  50  atmospheres  and  tempera¬ 
tures  up  to  1650°  F.  was  continued  at  pilot  plant 
scale  with  the  production  of  a  gas  of  500  Btu. 
per  SCF.  E.  J.  Pyrcioch 

Gilsonite  Operations 

HYDRAULICALLY  MINED  GILSONITE 
HAULED  VIA  PIPELINE.  Mining  Eng.,  8, 
785,  788,  790  (1956)  August. 

Geology,  mining  operations,  transport  by  pipe¬ 
line  and  proce.ssing  of  gil.sonite  by  the  American 
Gil.sonite  Co.  are  briefly  described.  Ix)w  sulfur 
veins  of  gil.sonite  in  the  Uintah  Basin  (E.  Utah 
and  W.  Colo.)  are  mined  by  hydraulic  jets  in 
drifts  radiating  from  a  main  shaft.  Below  Vi. 


inch  ore  is  puminnl  as  slurry  to  the  surface, 
cleaned  and  stored  in  5000-bbl  agitated  tanks 
which  ftH*d  the  71-mile,  6-inch  tliam.  pipeline 
to  Gil.sonite,  Colo.  Here  the  ore  suspension  is 
agglomerated  with  oil,  separated  and  pa.s.sed  to 
a  delayed  coker,  fractionator  and  reformer. 
Low-ash  coke  will  be  produced  at  250-550  tons 
day  (50%/  yield)  and  ga.soline  (35' I  )  and  1400 
Btu  gas  (15%  )  are  also  produced. 

().  P.  Bry.sch 

NEW  RAW  MATERIAL  FOR  (X)KE  AND 
GASOLINE,  retrol.  Refiner,  :ir>,  153-55  (1956) 
Augu.st. 

A  de.scription  is  given  of  the  plant  being  built 
by  the  American  Gil.sonite  ('ompany  in  Colorado 
to  proce.ss  gil.sonite.  A  flow-shwt  and  flow  de¬ 
scription  citing  process  variables  is  included. 

H.  L.  Feldkirchner 

Hydrogasification 

Pettyjohn,  E.  S.  and  Linden,  11.  R.  (a.ssigned 
to  The  Institute  of  Gas  Technology,  (Chicago, 
Ill.)  METHOD  OF  MAKING  A  FUEL  GAS. 
U.  S.  2,759,806  (1956)  Augu.st  21. 

This  patent  covers  the  pnxtess  of  pressure 
hydro-gasification  as  applied  to  the  production 
of  a  fuel  gas  from  natural  gas  liquids.  The 
process  consists  of  thermal  cracking  of  vapo¬ 
rized  natural  gas  li(|uid.s  in  a  tube  furnace  in 
the  pre.sence  of  a  hydrogen-rich  gas.  This 
process  will  produce  a  fuel  gas  which  is  inter¬ 
changeable  with  natural  gas.  W.  G.  Bair 

Hydrogen  Production 

Berg,  (I  H.  O.  (a.s.signe<i  to  Union  Oil  (.o.  of 
California)  HYDROGEN  PRODUCTION 
PROCESS  AND  APPARATUS.  U.  S.  2,759,799 
(1956)  Augu.st  21. 

This  invention  provides  a  process  in  which  a 
carbonaceous  or  hydrocarbonaceous  material  is 
reacted  with  steam  to  produce  a  raw  hydrogen- 
containing  gas  mixture,  the  gas  mixture  is  sub¬ 
jected  to  a  fir.st  adsorption  step  leaving  a  hy¬ 
drogen  stream  contaminated  with  carbon  mon¬ 
oxide  and  oxygen,  these  contaminants  are  hy- 
drogenattid  with  part  of  the  hydrogen  in  the 
gas  stream  to  l>e  purified,  and  then  a  second 
ad.sorption  .step  in  the  same  ad.sorption  column 
ad.sorptively  .separates  the  hydrogenated  prod¬ 
ucts  from  a  substantially  pure  hydrogen  stream. 

Selected  Extracts 
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5.  NATURAL  GAS  AND 
NATURAL  GAS 
CONDENSATES 

Compression 

Hates,  (i,  (J.,  ,1.  P'..  and  Franklin,  (1.  M. 

FHIILMTION  COOLINC;  OF  OAS  FNOINFS. 
Amt’r.  Sor.  Me.rh.  hJtif).  Trarin.,  7H,  1065-69 
(1956)  July. 

FxiMTience  with  ebullition-cooled  eriKines 
•)ver  a  1  ((-month  operatinK  period  is  reported. 
Satisfactory  o|»eration  was  found,  and  it  is  pre¬ 
dicted  that  ebullition  cooling  will  eventually 
super.sede  c<jnventional  water  cooling. 

K.  F.  Hukacek 

Carameros,  A.  H.  FL  PASO’S  KFPAIKMKN 
KFFP  TIJKHINKS  ON  LINK.  I'ifu  Une  Ind., 
5,  .‘i4-.‘19  (1956)  September. 

Fn^ineers  arnl  maintenance  men  at  FI  Pa.so 
Natural  (las  (Company’s  ten  K^s-turbine  com- 
pressfjr  stations  met  special  conditions  with 
«*<pjipment  modifications.  Now,  with  shakedown 
behind  them,  they  look  forward  to  hij^h  per¬ 
formance  and  low  cost  operations. 

Author’s  Abstract 

Farnsworth,  H.  and  Sturnm,  J.  COMPKFSSOK 
STATION  IN(’OKPOKATFS  NFW  DFSKIN 
FFA'I'UHFS.  /V/ro/.  28,  I):i:i-:i5  (1956) 

AuKUst. 

A  «lescription  of  San  DieKo  (las  and  Flectric 
Oo’s.  >u‘W  compressor  station  near  Moreno, 
California.  R.  F.  Hukacek 

Condensate  Recovery 

(’ha<lwick,  J.  F.  and  ('row,  J.  H.  6,()()()  (lAL. 
MORF  STAHILIZFl)  CONDFNSATF  PFR 
DAY.  OilduH  102,  101  (1956)  August  6. 

'Phis  artich*  reports  the  u.se  of  propane  refri^er- 
ation  to  au^nient  an  (‘xistin^  low  temperature 
.s(*parator.  The  separator  was  b«‘Coming  less 
effective  as  kj***  pressures  declined. 

R.  F.  Hukacek 

Dehydration 

Daugherty,  R.  A.  A  NFW  WAY  TO  DFHY- 
DRA'I'F  (IAS.  lU’troU’um  28,  F12-14,  16 

(1956)  Sei)tember. 

One  of  the  pesky  problems  that  crops  up  in 
all  three  branches  of  the  |M*troleum  industry 
is  dehydration  of  natural  Wherever  natural 
Kas  is  handled — at  the  wellhead,  in  the  pipe 


line,  or  in  the  processing  plant,  its  water  vapor 
cau.ses  difficulties.  Removing  it  is  a  non-profit 
operation  and  more  often  than  not  an  expensive 
one.  This  new  method,  which  has  more  than 
tripled  the  efficiency  of  calcium  chloride  as  a 
desiccant,  may  be  the  In^st  .solution  yet. 

Author’s  Abstract 


Drilling 


Hrooks,  W.  H.,  Randerson,  L.  W.  and  Schall, 
F.  W.  NFW  DRILLINt;  DFVFLOPMENTS. 
Proc.  Fourth  World  Petroleum  Cong.,  Sec.  II, 
91-105  (\l/C,  Paper  1)  Rome,  (1955)  June. 
Since  the  first  oil  well  was  drilled,  hundreds 
of  drilliiiK  <levices  and  techniques  have  been 
either  field-tested  or  at  least  suKK<isted  as  beinj? 
worthy  of  consideration  and  experimentation. 
This  paper  is  a  review  of  several  of  the  new 
drillinK  techniques  and  improvements  in  con¬ 
ventional  methods.  An  indication  of  the  poten¬ 
tial  applicability  and  the  limitations  of  each 
method  is  included  in  the  di.scussion.  Some  of 
the  methods  di.scu.s.sed  are  impractical  for 
ordinary  oil-well  drilliiiK  but  mi^ht  find  ap¬ 
plication  with  improved  technology  and  metal¬ 
lurgy.  Some  of  the  methods  di.scu.s.sed  have 
already  proved  their  economic  worth. 

Authors’  Ab.stract 


Trebin,  F.  A.  TURHINF  DRILLING  IN  TIIF 
USSR.  Proc.  h'ourth  World  Petroleum  Cong., 
Sec.  11,  612-22  (ILT.O.P.  Paper  7),  Rome, 
(1955)  June. 

Development  of  improved  turbo-drills  in  Russia 
is  outlined  from  1925  to  date,  and  the  difficul¬ 
ties,  advances,  arid  results  in  various  types  of 
rock  and  in  various  drilling  techni(jues  are 
di.scussed  and  diagrammed.  From  1940  when 
first  applied,  multistage  turbo-drilling  had  in- 
crea.sed  to  65  percent  of  all  drilling  in  1954. 
The  modern  lO-inch  turbo-drill,  using  water  as 
drilling  fluid,  operates  at  790  rpm  with  450  IIP 
effective  face  capacity  at  74  atm  pre.ssure.  Re¬ 
search  on  drilling-bits,  slant-hole  techniques 
and  core  recovery  are  under  way. 

O.  P.  Bry.sch 

DRILLING  AND  PR()DU('TI(JN  FQUIP- 
MFNT  DFVFLOPMFNT  SETS  FAST  IN¬ 
DUSTRY  PA('E.  Petroleum  Kttf/.,  28,  B27-39 
(Reference  Equipmt  Issue)  (1956)  July  15. 
Improvements  over  the  past  few  years  in  drill¬ 
ing  equipment  and  techniques  have  resulted  in 
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increased  drilling  activity  at  about  the  same 
cost  per  foot.  Increased  penetration  rates,  more 
flexible  power  supplies,  and  changes  in  rig  lay¬ 
outs  to  facilitate  setup  and  operation,  coupled 
with  improved  drilling  equipment,  have  resulted 
in  improved  and  cheaper  operations.  New  oil- 
well  cements  and  completion  procedures  have 
been  developed.  Equipment  has  been  provided 
for  safely  handling  pressures  of  10,000  to  15,000 
psi  at  the  well-head.  Fracturing  has  been  a 
big  boon  to  the  producer,  and  the  introduction 
of  automatic-remote  control  lease  operation  ha.s 
reduced  time  and  man-power  requirements. 

B.  E.  Eakin 


Gas  Flow 


Navidi,  M.  A  NEW  CHART  FOR  USE  IN 
GAS-FLOW  CALCULATIONS.  Oil  Oas  J.,  51, 
157-60  (1956)  September. 

A  chart  from  which  quick  approximations  of 
pipeline  flows  can  be  made  is  presented.  It  is 
unclear  what  friction  factor  is  incorporated  in 
the  chart.  R.  F.  Kukacek 


Flow  in  Pores 

Griflith,  J.  I),  and  Niel.sen,  R.  F.  SOME  STUD¬ 
IES  ON  MISCIBLE  FLUID  DISFLACE- 
MENT.  Producera  Monthly,  20,  41-44  (1956) 
Sept. 

Laboratory  studies  were  made  on  the  displace¬ 
ment  of  a  liquid  in  a  porous  me<lium  by  another 
litjuid  mi.scible  with  it.  The  authors  consider 
the  effects  on  the  displacement  proce.ss  due  to 
variations  in  the  fluid  viscosities  and  flow  rates. 
The  experiments  were  made  on  a  .sandstone  core 
with  the  liquids  being  Soltrol  and  Pentane.  Ex¬ 
perimental  results  were  found  in  fair  agree¬ 
ment  with  values  predicted  by  theoretical  con¬ 
siderations  for  both  high  and  low  viscosity  ra¬ 
tios.  The  effect  of  velocity  is  found  to  Ije  small. 

I*.  Wellek 

Gas  Fractionation 

Natta,  G.  (a.ssigned  to  Montecatini,  Soc.  gen. 
per  rindustria  Mineraria  e  (’himica)  CON¬ 
TINUOUS  PROCESS  FOR  SEPARATING 
TWO  GASh:S  HAVING  BOILING  TEMPERA¬ 
TURES  WHICH  CLOSELY  APPROACH  ONE 
ANOTHER.  U.  S.  2,757,754  (1956)  August  7. 
This  invention  relates  to  a  method  of  separating 
two  gases  having  boiling  temperatures  which 
clo.sely  approach  each  other.  It  is  known  that 
the  .separation  of  such  ga.ses  can  be  facilitated 


by  employing  fractional  ab.sorption  proces.ses 
or  extractive  distillation,  in  conjunction  with 
a  .selective  .solvent.  This  method  was  found  to 
be  too  expensive,  but  a  relatively  inexpensive 
continuous  .separation  with  almost  complete  re¬ 
covery  of  the  components  at  high  concentration 
may  Ik*  obtained  by  stripping  the  .solvent  .solu¬ 
tion  after  degassing  with  the  less  .soluble  com¬ 
ponent  of  the  two.  Furthermore  the  process 
according  to  the  pre.sent  invention  permits  op¬ 
eration  at  economically  low  pre.ssures,  with  low- 
gas  concentrations  in  the  .solvent  solution  under 
conditions  at  which  the  .selectivity  of  the  .solvent 
is  highest.  (J.  Kunst 

Geophysical  Exploration 

Agnich,  F.  J.  EXPLORATION  FOR  REEFS 
BY  GEOPHYSICAL  METHODS.  Proc.  Fourth 
World  Petroleum  (’ong..  Sec.  1,  619-6.‘M  (I/E, 
Paper  4)  Rome,  (1955)  June. 

Methods  u.sed  in  geophysical  exploration  for 
limestone  reefs  are  de.scribed.  Limestone  reefs 
are  defined  and  their  structural  charactristics 
given,  ('lo.se  coordination  of  all  geological  and 
geophysical  data  is  extremely  important 
throughout  an  exploration  program.  Where 
reefs  are  shallow  and  the  density  contrast  with 
surrounding  materials  is  relatively  great,  the 
gravity  meter  can  be  successfully  employed. 
The  .seismic  refraction  metho<l,  like  the  gravity 
method,  is  strictly  limite<l  to  shallow  reefs. 
Even  then  a  favorable  contrast  in  velocity  must 
exist  Iwtween  the  reef  and  the  geologic  .section 
around  and  above  it.  The  most  effective  geo¬ 
physical  method  in  reef  location  has  been  the 
reflection  seismograph.  Data  must  b»*  inter¬ 
preted  in  the  light  of  effects  cau.sed  by  reefs, 
('ompactional  folding  alM)Ve  a  reef  is  a  prime 
criterion  for  identification  by  reflections.  Other 
.seismic  evidences  of  reefs  are  de.scribed  and  a 
succe.ssful  program  specifically  de.signe<l  to  lo¬ 
cate  a  reef  is  discussed  briefly. 

Author’s  Abstract 

Cortes,  H.  C.  and  (Isell,  R.  N.  (lEOPH  YSICAL 
PROSPECTlNt;  OVER  CONTINENTAL 
SHELVES.  Proc.  Fourth  World  Petroleum 
('ong..  Sec.  I,  575-60.‘i  (I  E,  Paper  2)  Rome, 
(1955)  June. 

Geophysical  methods  were  initiated  and  success¬ 
fully  u.sed  on  land,  and  later  in  marshes  and 
inland  waters.  After  prolific  oil  fields  were 
found  in  ('alifornia,  Louisiana,  and  Texas  near 
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waters,  it  became  a  question  of  time  as 
to  when  <jpen  water  prospecting  would  be  done. 
•Many  dillicult  problems  were  encountered  and 
solved  in  extending  the  search  off-shore.  New 
and  different  equipment  became  a  necessity. 
'I'he  principal  methods  u.s<*d,  in  order  of  increas- 
itiK  resolution  and  operating  costs,  have  been 
maKiielic,  gravimetric,  and  .seismic.  Major 
amounts  of  offshore  geophysics  have  been  done 
off  California,  Louisiana,  and  'Fexas.  (’omi)ara- 
tively  small  areas  have  been  cov«*red  off-shore 
witfi  the  airborne  rnaKnetometer.  'Fhe  remote- 
controlled  Kravily  meter,  or  Kravim«!ter,  has 
bi'en  ernploycil  in  a  number  of  areas.  'I’he  re¬ 
flection  .seismoj^raph  is  the  most  widely  u.sed 
method.  Karly  surveying.':  was  done  by  wire  litu* 
and  transit.  'Fhi'.se  have  been  replace<l  by  radar, 
continuous  radio  wave  an«l  .sonar  metho«ls.  Since 
the  greatest  volume  of  marim*  K<*‘>I>hysical  w(»rk 
has  l>een  cfuiducted  in  the  (Julf  of  Mexico  off 
Louisiana  and  'Fexas,  the  largest  number  of 
offshor<*  oil  and  j/as  discoveries  has  been  in 
the.s('  areas.  'Fo  .Inly,  n>r>4,  there  have  been  ‘M 
discoveries  off  the  c<*ast  of  Louisiana  and  two 
off  the  coast  of  'I'exas.  S«*ismic  work  on  larj^c 
open  water  areas  can  be  done  as  cheaply,  or 
more  cheaply,  per  linear  mile  than  on  land. 
'Fhe  economic  climat<‘  created  and  maintained 
by  K<»vernments  will  be  a  major  factor  in  the 
future  ^Msq)hy.sical  pr«».sp«‘ctinK  and  develop¬ 
ment  of  the  continental  shelv«*s. 

Authors’  Abstract 

llamm.-r,  S.  I.  MODKKN  ML'FHODS  OF 
CKAVI  FV  AM)  MACNF'FK'  IN'FFKFKF'FA- 
'FION.  I’roc.  Fourth  W'orld  l’etrol«‘um  ('on^'., 
.Sec.  I,  b’lrj-blb  (I  F,  l’a|)er  .'))  Lome,  (ID.'i.'i) 
.1  une. 

Kecent  developments  in  Ki)‘vity  and  magnetic 
interpretation  techniejues  in  exploration  for  pe¬ 
troleum  reveal  a  definite  trend  towards  more 
quantitative  evaluation  and  utilization  of  data. 
'I’his  is  a  logical  consecjuence  of  ( 1 )  improved 
instrumentations  which  yield  hiKher-(|uality 
surv»*y.s  and  (2)  the  need  for  recon nais.sa nee 
surveys  to  Knide  and  localize  more  costly  pha.ses 
of  exploration  such  as  s»*ismic  work,  leasing, 
and  test  drilling?.  Modern  interpretation  tech- 
niipies  in  use  and  underdevelopment  are  re¬ 
viewed  and  illustrated  by  .selected  maps  and 
fi^fun'S.  'Fhese  include  “residual”  and  “.second 
derivative”  maps,  “re.solution”,  “continuation” 


“statistics”,  and  “electronic  computations”. 
UnderKround  observations  to  yield  a  third  di¬ 
mension  in  exploration  are  included.  Important 
work  on  K<iophysical  rock  properties  is  consid¬ 
ered.  F'.conomics  in  the  over-all  exploratory 
effort  which  may  result  from  intelligent  u.se  of 
gravity  and  magnetic  surveys  are  mentioned. 

Author’s  Abstract 

Mi^aux,  L.  and  Kunetz,  (I.  APP()K'FS  DFS 
.MF/FI1()1)FS  FLKC'FKIQUKS  I)K  SURFACE 
A  LA  PKUSPEC'FION  PETROLIERE.  (AP- 
PLICA'FION  OF  SURFACE  ELECTRIC 
METHODS  TO  PE'FRt)LEUM  PROSPEC'F- 
LN'O.  Proc.  Fourth  World  Petroleum  ConK-, 
Sec.  I,  .545-574  (I  E  Paper  1)  Rome,  (19.55) 

.1  une. 

'Fhis  paper  aims  at  making  more  widely  known 
the  frecpjently  ignored  po.ssibilities  of  applying 
electric  methods  to  oil  prospecting.  After  briefly 
recalling  the  peculiar  characteri.stics  which  dis- 
tinj^uish  the.se  methods  from  the  traditional 
ones  such  as  gravimetric  and  .seismic,  the  paper 
furnishes  a  .series  of  practical  examples  taken 
from  prospectinK  carried  out  under  varying 
conditions,  and  compare<l  with  the  results  of 
borinK><  5i)id  other  methods.  It  is  shown  that 
electric  methods  may  be  considered  a  fully  effi¬ 
cient  instrument  which  has  already  been  of 
outstanding  .service  it)  oil  prospecting  and  de- 
.serves  to  be  adopted  on  a  far  wider  .scale. 

Authors’  Abstract 

.Salvatori,  11.  NEW  DEVELOP.MEN'FS  IN 
SEISMIC  .METHODS.  Proc.  Fourth  World 
Petroleum  Codk.,  Fi<!C.  I,  b0.5-(H8  (I  E,  Paper 
.‘D  Rome,  (1955)  .June. 

'Fh(‘  past  few  years  have  .seen  extensions  and 
refinements  of  older  .seismograph  techni<iue.s. 
AlthouKh  no  fundamental  change  have  taken 
place,  methods  and  devices  have  been  improved 
and  expanded  to  enlarge  the  sphere  of  activity 
of  the  reflection  method.  Pattern  shooting  as 
at)  acce|)ted  field  techt)i(pie  has  made  po.ssible 
the  exftloration  of  previously  uttworkable  areas. 
Individual  trace  analysis  has  proven  valuable 
for  sjtecial  problems.  Seismic  amplifiers  now 
provide  automatic  volume  controls  with  several 
rates  of  response  that  may  be  readily  adjusted 
to  meet  the  particular  requirements  of  specific 
areas.  Replayable  recordin}?  on  maKiietic  tape 
offers  a  new  decree  of  versatility  in  in.strumen- 
fation.  Field  equipment  has  seen  several  im- 
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portant  improvements  and  new  devices.  Amont? 
these  are  the  air  and  auKer  drills,  specialized 
tracked  vehicles  and  a  cable  handling  device. 
Continuous  control  of  velocities  and  moveouts 
of  individual  reflections  removes  an  important 
.source  of  interpretation  errors.  Research  and 
develoi)ment  is  procwdinj?  apace  from  investi- 
Kation  of  basic  earth  physics  and  information 
theory  to  new  and  improved  instruments  and 
techniques.  Author’s  Abstract 

Skeel.s,  1).  (’.  CORRKLATION  OK  OKOLOC.I- 
CAI.  AND  (iKOFMlVSICAL  DATA.  Proc. 
Fourth  Petroleum  Con^.,  Sec.  I,  665-673  (I  F, 
Paper  2)  Rome,  (1955)  June. 

The  importance  is  stres.sed  of  careful  coordina¬ 
tion  of  tfeoloKical  and  Kf<d>hysical  data  in  both 
rt'jfional  and  local  exploration.  The  application 
of  ifcoloKical  information  in  Kuidin^  K^ophysical 
interpretations,  and  the  u.se  of  .seismic  records 
in  subsurface  mappitiK  of  strati^riiphic  units 
is  discus.sed  and  is  illustrated  by  examples  from 
several  areas.  Author’s  Abstract 

H,S  Removal 

Brown,  K.  M.  (assigned  to  Univer.sal  Oil  Prod¬ 
ucts  Co.)  MKANS  FOR  RKMOVINO  AN 
Af’IDIC  COM  PON  F  NT,  PARTICULARLY 
HVDROCFN  SIJLFIDK,  AND  VVATKR  FROM 
FLUID  STREAMS.  U.  S.  2,761,755  (1956) 
September  4. 

This  ijjvention  is  directed  to  an  improved  com¬ 
bination  type  of  multiple  stajfe  operation  uti- 
lizinjf  an  alkali  metal  hydroxide,  such  as  caustic 
.soda,  for  removing  undesired  acidic  components 
such  as  I1..S  and  COj  from  a  fluid  stream,  and 
for  simultaneously  drying  the  stream.  Drying 
is  performed  in  a  .second  ab.sorption  zone  which 
is  fed  with  .solid  cau.stic  or  with  a  concentraL*d 
.solution  thereof.  Removal  of  acidic  components 
is  effect(*d  in  a  first  zone  usintf  a  more  dilute 
.solution  prepared  from  the  caustic  eflluent  from 
the  .second  staKe.  D.  M.  Ma.son 

LP-Gas,  1955 

LPC;  SALES  DURlNt;  1955  SHOW  LAROEST 
INCREASE  IN  INDUSTRY’S  HISTORY,  liu- 
tane-Pmixnic,  IK,  31-34  (1956)  October. 
During  1955  the  LP-gas  industry  reported  to 
the  Bureau  of  Mines  an  increase  of  8K4, 350,000 
gallons  or  17 U  above  1954,  to  reach  a  total  of 
6,174,191,000  Ktillons.  Tabulations  are  Kiven  by 
zone,  state  and  consumitiK  market.  All  markets 


showed  increa.sed  sales — the  largest,  domestic 
and  commercial  fuel,  Kainin^  .‘<even  percent. 
Liquefied  refinery  (LR)  are  now  itemized 

under  “industrial,”  and  i.so-butane,  ethane  and 
methane-ethane  mixtures  are  rep»)rtt*»l  under 
“chemical”  uses.  O.  P.  Brysch 

Network  Analysis 

Wilson,  (I,  (I.  and  Kniebes,  1).  V.  DISTRIBU¬ 
TION  SYSTEM  ANALYSIS  WITH  THE 
ELEC  TRONIC  DIC.ITAL  (’OMPUTER.  Cas. 
32,37-44  (1956)  August, 

A  method  of  .solvin>f  k^s  distribution  .system 
network  flow  problems  by  use  of  a  digital  com¬ 
puter  is  described.  This  method  involves  the 
u.se  of  a  Kciieral  C()m|)uter  program  based  on  a 
moditi(‘d  Hardy  Cro.ss  calculation  procedure 
which  was  »levelope»l  at  the  Institute  of  (las 
Technology.  The  steps  involvecl  in  the  .solution 
of  network  flow  problems  by  u.se  of  this  pro¬ 
gram  are  illustrated  by  u.se  of  a  2K-loop  .sample 
problem  and  a  breakdown  of  the  tinn*  re<|uired 
to  carry  out  each  of  the.st*  steps  for  this  sample 
is  pre.sented.  The  converKence  characteristics 
of  the  modified  Hardy  (’ross  procedure  are  al.so 
di.scu.s.sed.  (1.  (I.  Wilson 

Organic  Sulfur  Removal 

(lains,  W.  C.  (assiKiusl  to  Chemical  (’onstruc- 
tion  (’orp.)  REMOVAL  OF  ORANIC  SULFUR 
(’(IMPOUNDS  FRO.M  OASES.  U.  S.  2,762,452 
(1956)  September  11. 

Sulfur  com|)ounds  such  as  mercaptans,  alkyl 
sulfides,  alkyl  disulfides,  thiophenes,  and  the  like 
may  be  removed  from  dried  fuel  by  ad¬ 

sorption  on  silica  «‘t  normal  or  room  tem¬ 
perature.  'I’he  }?el  is  reactivated  by  heating  to 
about  30()"(’  to  700  (1,  preferably  in  a  current 
of  hot  dry  air  or  hydrocarbon  combustion 
products.  I).  M.  iMason 

Pipe-Driving 

Roehm,  C.  L.  HOW  PIPE  DRIVINO  SAVES 
TIME,  MONEY,  (ins  Aijv,  1  IK,  1.5-17,  53  (1956) 
August  9. 

A  brief  summary  of  the  development  of  pipe- 
driviiiK  e<iuipment  and  the  advantaKes  of  driv- 
iiiK  pil)e  are  followed  by  an  illustrated  de.scrip- 
tion  of  the  e(|uipment  and  technique  u.sed  by 
the  Delaware  Power  and  LiKht  Co.  to  drive 
.service  and  small  main  pii)inK.  The  equipment 
u.sed  includes  connecting  pins,  (IriviriR  (Mjint 
guides  and  an  air  hammer.  (i.  (i.  Wilson 
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Radio-Tracer  Exploration 

('.ont,  G.  L.  KADIOAGTIVK  TRACKR  TECH- 
NIQUES.  J.  retrol.  Techn.,  8,  12-17  (1956) 
Septemb«'r. 


This  paper  Hummari/eH  the  principal  applica¬ 
tions  of  radioactive  tracer  materials  in  the  oil 
fiehl,  and  describes  the  different  tools  and  tech¬ 
niques  used  in  conducting  various  sub-surface 
surveys.  Thesf!  include:  location  of  thief  zones 
duririK  drillir>K,  determination  of  top  of  cement 
followiriK  cementing  operations,  evaluation  of 
the  success  of  remedial  .squeeze  cement  jobs, 
control  and  evaluation  of  acidizing  operations, 
performance  of  relative  permeability  surveys, 
<letection  of  tubinK  or  casiriK  leaks,  and  identi¬ 
fication  of  produced  brine  following  “break- 
throuKch”  in  secondary  recovery  projects. 

H.  E.  Eakin 


Reserves 


Davis,  R.  E.  and  WeKe,  .1.  M.  VALUATION 
OF  (;AS  reserves,  j.  lUtrol.  Techn.,  8,  18- 
21  (1956)  September. 

'I’wo  examples  are  j^iven  of  a  method  of  evalu¬ 
ation  of  v,iin  re.serves.  The  problem  of  esti- 
matitiK  (he  valiu*  of  stored  k^s  is  also  di.scussed. 

H.  E.  Eakin 

Reservoir  Engineering 

Van  Wijk,  W.  R.,  l)e  Vries,  D.  A.,  and  Thij.s.sen, 
11.  A.  STUDY  ON  P.  V.  T.  RELATIONS  OF 
RESERVOIR  FLUIDS.  Proc.  Fourth  World 
Petroleum  (’omk-,  S«-c.  II,  :{12-824  (H  E,  Paper 
2)  Rome,  (1955)  .lune. 

It  is  suKRested  that  standard  laboratory  tests 
are  carried  out  to  determine  P.  V.  T.  data  of 
reservoir  flui«ls  instead  of  trying  to  imitate 
actual  behavior  in  a  re.servoir  duririR  produc¬ 
tion.  'I'he  standard  test  should  enable  calcula¬ 
tion  of  P.  V.  'I',  data,  especially  the  total  volume 
of  Ras  and  licpiid  for  various  production  prac- 
tici's.  The  fraction  of  Ras  flashed  off  a  re.servoir 
fluid  wheji  the  pressure  is  decreased  is  calcu¬ 
lat'd.  No  equilibrium  constants  are  used  at 
luRh  pre.ssures.  Fluid  volume  and  Ras  volume 
are  calculated  with  the  aid  of  existiriR  correla¬ 
tion  methods,  and  if  the  bubble  point  pressure 
is  known,  the  Y  factor  of  the  reservoir  fluid 
can  be  calculated  with  a  deRree  of  inaccuracy 
of  approximately  lOG  .  If  a  differential  vapori¬ 
zation  test  is  carried  out  in  the  laboratory,  flash 
vaporization  can  be  calculated  from  it  with  a 


deRree  of  inaccuracy  which  is  e.stimated  at 
approximately  2%,  and,  conversely,  differential 
vaporization  can  be  calculated  from  a  Hash  test 
to  the  .same  deRree  of  accuracy. 

Authors’  Abstract 

Salt  Dome  Reserves 

Ilalbouty,  M.  T.  and  Hardin,  G.  G.,  Jr.  NEW 
GEOI/JGICAL  STUDIES  RESULT  IN  DIS¬ 
COVERIES  OF  LARGE  GAS  AND  OIL  RE- 

servp:s  from  salt  dome  structures 

IN  THE  TEXAS-LOUISIANA  GULF  COAST. 
Proc.  Fourth  World  Petroleum  ConR.,  Sec.  I, 
8‘i-lOl  (I  A  1,  Paper  4)  Rome,  (1955)  June. 

AlthouRh  beds  of  Tertiary  aRe  in  the  Gulf 
0>a8t  of  Texas  and  Louisiana  con.stitute  one  of 
the  most  prolific  oil  producinR  provinces  in  the 
world,  there  is  an  absence  of  larRe  tectonic 
movements  and  little  rcRional  foIdinR,  and 
therefore  the  area  does  not  have  major  .struc¬ 
tural  features  of  Rreat  relief  which  characterize 
many  other  oil  producinR  provinces  in  the 
world.  The  Gulf  Coast  was,  and  still  is,  an  area 
of  low  relief,  both  inside  and  beyond  the  coa.st 
line,  with  deposits  throuRh  the  Tertiary  made 
up  principally  of  continental  beds  and  of  sedi¬ 
ments  deposited  in  shallow  marine  waters,  with 
a  .series  of  reRressions  and  transRre.ssions,  with 
the  net  effect  of  moviriR  the  shore  line  toward 
the  .south.  DuririR  the.se  o.scillations  there  oc¬ 
curred  erosional  periods  and  con.sequent  minor, 
but  effective,  truncation  of  IkmIs  and  traps  for 
accumulation  of  oil  and  Ras.  Despite  the  absence 
of  structures  of  Rreat  relief,  accumulations  of 
hydrocarbons  are  pre.sent  in  the  Gulf  Coast  in 
less  inten.se  features,  such  as  small  anticlines, 
faults,  faulted  anticlines,  .sand  len.ses,  strati- 
Rraphic  traps  of  all  types,  reefs,  and  a  combi¬ 
nation  of  the.se  structural  and  .stratiRraphic 
forms.  The  Reneral  proRressive  and  thick  de¬ 
position  (lurinR  the  Tertiary  in  this  larRe  Gulf 
('oast  homocline,  amountiiiR  to  a  total  of  50,000 
feet,  has  resulted  in  certain  structural  features, 
amonR  which  the  most  out.standinR  are  the 
piercement-type  salt  domes.  The  motive  force 
of  the  uplift  of  these  domes  has  been  the  static 
weiRht  of  the  thick  Tertiary  .sediments,  so  that 
the  Rreat  vertical  Rrowth  of  the  domes  has 
taken  place  durinR  the  Tertiary.  Becau.se  of 
the  uplift  of  the  domes  throuRh  thou.sands  of 
feet  of  strata,  the  conditions  for  oil  accumula¬ 
tion  around  them  is  excellent.  It  was  the  dis- 
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covery  of  production  from  the  caprock  of  a 
piercement-type  salt  dome  that  initiated  the 
oil  industry  in  the  Gulf  ('oast  area.  New  think- 
injf  in  subsurface  Kt^olojfical  studies  of  the.se 
.salt  domes  has  resulted  in  the  di.scovery  of  many 
millions  of  barrels  of  oil  and  trillions  of  cubic 
feet  of  gas.  These  studies  have  become  most 
important,  and  this  paper  reveals  the  approach 
of  such  studies  and  the  results  that  can  be 
obtained  by  exploring  behind  them. 

Authors’  Abstract 

Thermal  Drive 

Van  Heiningen,  J.  and  Schwarz,  N.  RFX’OV- 
KRY  INC'REASK  KY  “THERMAL  DRIVE”. 
I’roc.  h'ourth  World  Petroleum  Cong.,  Sec.  VII, 
299-312  (II  E,  Paper  1)  Rome,  (1955)  June.  . 

The  possibilities  of  “Thermal  Drive”,  i.e.  the 
heating  of  an  oil  re.servoir  in  order  to  decrease 
the  viscosity  of  the  crude  and  conseciuently  in- 
crea.se  recovery,  are  di.scu.s.sed.  An  attempt  is 
made  to  answer  que.stions  such  as;  “What  are 
the  pre.sent  aspects  of  increasing  recovery  by 
thermal  drive?”;  “How  do  the  different  pro¬ 
duction  characteristics  of  re.servoirs  enter  into 
the  picture?;”  “What  heating  methods  are  best 
suited  for  the  purpo.se?;”  “(!an  the  metho<l  be 
applied  in  an  economic  way?”  By  comparing 
the  increase  in  recovery  obtained  by  a  given, 
uniform  ri.se  in  temi)erature  of  solution-gas 
drive  re.servoirs  with  that  obtained  by  the  same 
ri.se  in  temperature  of  water  drive  re.servoirs, 
it  is  shown  that  .solution-gas  drive  fields  offer 
no  prospects  for  heating  methods;  water  drive 
fields  on  the  other  hand  offer  prospects,  pro¬ 
vided  the  oil/water  viscosity  ratio  is  high 
enough.  A  survey  is  given  of  possible  heating 
methods.  One  example  is  worked  out  in  some 
detail.  From  the  results  it  follows  that  hot 
water  flooding  may  economically  increa.se  the 
recovery  by  50-70 G  or  more,  if  a  cheap  .source 
of  energy,  in  certain  areas  for  instance  natural 
gas,  is  available.  Authors’  Ab.stract 

Two-Phase  Flow 

Haxendell,  P.  B.  PIPELINE  FLOW  OF  OIL 
AND  GAS  MIXTURES.  Proc.  Fourth  World 
Petroleum  ('ong..  Sec.  II,  342-.‘I51  (H  E.  Paper 
4),  Rome,  (1955)  June. 

The  purpose  of  this  paper  is  to  define  a  pro¬ 
cedure  simplifying  u.se  of  the  theoretical  energy 
equation  for  predicting  pressure  lo.s.se.s  in  two- 


pha.se  pii)eline  flow.  An  empirically  derived 
relationship  linking  density,  velocity  and  pipe 
size  with  friction  factor  is  presented,  which  is 
analogous  with  the  Reynolds  Number  relation¬ 
ship  for  single-pha.se  flow.  This  relationship  is 
believed  to  hold  good  under  turbulent  flow  con¬ 
ditions  regardle.ss  of  crude  characteristics.  With 
decreasing  mass  velocity  and  con.setjuent  tran¬ 
sition  from  turbulent  to  slug  or  stratified  forms 
of  flow,  the  relationship  changes  form  ami 
while  a  definite  trend  still  exists  in  the  ca.se 
of  the  La  Paz  conditions  investigated,  it  is 
considered  that  this  trend  will  vary  .somewhat 
with  crude  vi.scosity.  Further  inve.stigation  of 
this  point  is  in  progre.ss.  Details  are  given  of 
the  method  of  constructing  the  working  graphs 
from  standard  PVT  analysis.  The  accuracy  of 
the  method  is  apparently  ♦  5%  for  operation 
in  the  turbulent  zone.  Though  not  definitely 
universally  applicable  for  non-turbulent  flow,  it 
provides  .solutions  accurate  within  -L  lOG  un¬ 
der  the.se  conditions  for  La  Paz. 

Author’s  Abstract 

Underwater  Lines 

Judah,  .M.  A.  LONGEST  UNDERWATER 
PIPE  LINE  NEARS  COMPLETION.  /b> 
lAnc  In<l.,  5,  10-15  (1956)  July. 


A  brief,  profusely  illu.strate<l  description  of  the 
construction  technicjues  and  materials  used  in 
marshy  right-of-way,  and  a  Mi.ssissippi  river 
cro.ssing  of  TGT’s  “Muskrat  Line”. 

G.  G.  Wil.son 

Underground  Storage 

Ball,  1).  WHAT  ARE  THE  REASONS  FOR 
UNDERGROUND  GAS  STORAGE?  dan,  :\2, 
95-100  (1956)  August. 


An  analysis  is  pre.senled  of  the  effect  of  under¬ 
ground  storage  on  the  operation  of  various 
pha.ses  of  the  gas  industry.  Included  are:  .stor¬ 
age  as  it  affects  the  producer,  pipeline,  utility, 
and  consumer;  types  of  storage,  including  res¬ 
ervoirs  and  caverns,  and  operation  and  organi¬ 
zation  of  underground  storage  facilities. 

B.  E.  Eakin 


Well  Practise 

Solliday,  A.  L.  MODERN  WELL  COMPLE¬ 
TION  METHODS  IN  U.  S.  A.  Proc.  Fourth 
World  Petroleum  Cong.,  Sec.  II,  59-73  (II  B, 
Paper  1)  Rome,  (1955)  June. 

This  paper  presents  a  review  of  modern  well 
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compUtlion  rrn'thods  in  the  U.  S.  A.,  with  special 
emphasis  placed  «n  the  most  n!C('nt  develop¬ 
ments.  d’hese  include;  1.  recognition  and  de¬ 
termination  of  the  permeability  inijiairment 
often  incurred  during  drilling-in  and  perff)- 
ratinj?  operati(ms  and  partial  elimination  of 
this  damaK<‘  hy  the  use  of  special  drillitiK  fluids; 
2.  d«*veloi)ment  of  methods  and  tools  to  eliminate 
need  of  a  drilling  rij?  durinj^  completion  o[>era- 
tions;  improved  acidi/in^^  and  chemical  treat- 
inj.'T  techniques  through  the  u.se  of  a<lditives  and 
surfactants;  and  4.  ndinement  and  new  appli¬ 
cations  of  hydraulic  fracturing:  which  include 
larK<*-volume  fracturing,  fracture  placement, 
improved  propjiitiK  aKents,  and  special  fractur- 
itiK  fluids.  'I'he  importance  of  the.se  develop¬ 
ments  to  the  oil  industry  is  discus.s<*d.  Criteria 
are  rdfered  which  aid  in  .selecting  the  best 
methods  for  various  n*servoir  conditions  en¬ 
countered.  Author’s  Abstract 

Walstrorn.  ,1.  K.  SV.'WI'OSIUM  ON  VVKLL 
I'OKK  SIJKVKYS.  I'roc.  Fourth  World  Petro¬ 
leum  Contf.i  II,  lf>!)-27.'{  (Il/l),  Paper  I) 
Rome,  .June. 

Wlu'ti  a  hob*  has  be<*n  drilled,  or  at  intervals 
during  fhe  drillitiK,  it  is  a  Kt‘nt*ral  i)ractice  to 
run  an  electrical  survey  or  a  radioactivity  sur¬ 
vey  to  .secure  a  compleb*  r«-cord  of  the  forma¬ 
tions  penetrated.  Such  recordinj^s  are  if  im¬ 
mediate  value  for  the  K'‘<>loKical  correlation  of 
the  strata,  and  al.so  for  the  det(‘ction  and  evalu¬ 
ation  of  po.ssibly  productive  horizons.  In  the 
present  state  of  the  electric  lo>?KinK  techni<iue, 
several  different  kinds  of  resistivity  curves  or 
loKS  fan  be  recorded  in  bore  holes  iti  addition 
to  the  pottmtial,  or  “SP”,  curve.  'I'he  various 
types  of  resistivity  lo^s  correspond  to  the  u.se 
of  diir«‘rent  resistivity  mea.surin)>:  devices,  and 
are  accordin^rly  d<*siKnated  as  conventional  logs, 
— Ldttnplofi,  (inun!  EUctrodc  Loff,  Induction 
l^off,  Micr(do</,  Mirro-l,atcrolo{f,  and  ('ontact 
/.Of/.  Radioactivity  loKKin^  iticlufles  the  >(amma 
ami  neutron  lojfs  which,  respectively,  record 
the  natural  radioactivity  of  the  formations  and 
the  effects  due  to  boml)ardment  of  the  forma¬ 
tions  by  neutrons.  Furthermore,  the  informa¬ 
tion  obtained  from  electrical  or  radioactivity 
lo^s  may  be  suppUmiented  by  side  wall  cores 
of  the  formations  taken  from  the  walls  of  the 
hole,  or  by  other  types  of  investijfations  which 
can  b<>  perform»>d  in  drill  holes,  such  as  caliper 


surveys,  directional  surveys,  dipmeter  surveys, 
t<'miM*rature  surverys,  and  .several  others.  Many 
f)f  the  lof^KinK  and  evaluation  methods,  includ¬ 
ing  lo^s  and  surveys  made  in  producing  wells, 
are  .separately  de.scribed  in  the  articles  com- 
prisitiK  this  .symposium  on  well  bore  surveys. 

Author’s  Abstract 

6.  PETROLEUM  AND 
SYNTHETIC  LIQUID  FUELS 

Fracturing 

Hubbert,  M.  K.  and  Willis,  I).  (F  IMPOR- 
I’ANT  FRAt  TlJRKI)  RFSFRVf)IRS  IN  THK 
L’NrPFI)  STA'PFS.  Proc.  Fourth  World  I*e- 
troleum  (loui!;.,  Sec.  I,  (I  A  1,  Paper  .’i), 

Rome,  (Ib.'i.'))  .June. 

'Ph(*  cumulative  oil  production  of  the  United 
States  up  to  the  end  of  iy.'>2  was  4,5., 5  billion 
(4.')..')X  10'')  barrels.  Of  this,  an  excess  of  0.7 
billion  barrels  or  I.,*)  jx-rcent  was  obtained  from 
fractured  re.servoirs;  and  the  ultimate  produc¬ 
tion  from  these  reservoirs  will  probably  exceed 
2..'>  billion  barrels.  Th(!  most  important  frac- 
tunsl  re.servoirs  in  the  United  States  are:  the 
Miocene  Monterey  shale  and  chert  from  which 
the  fields  in  the  Santa  Maria  Valley  in  Uali- 
fornia  produce;  Jurassic  basement  .schists  from 
which  the  Fdi.son,  Wilmin^fton,  and  .several 
other  (’alifornia  Pudds  produce  in  part;  the 
Wa.satch  and  Oreen  River  shales  in  the  Uinta 
Rasin  of  Utah  from  which  the  Roosevelt  and 
I)uch(?.sne  fields  produce;  the  Upper  (Cetaceous 
Pierre  shale  which  is  the  reservoir  rock  for  the 
Florence  and  Canon  City  fields  in  the  Denver 
Rasin;  the  Mi.ssissii)pian  and  Ordovician  lime¬ 
stones  ami  dolomites  from  which  mo.st  of  the 
Williston  Rasis;  fields  produce;  the  Permian 
Si)raberry  sill.stones  from  which  oil  is  produced 
over  a  larj^e  area  in  the  Midland  Rasin  of  west 
'Pexas;  the  Ordovician  FllenburKer  limestone 
and  dolomite  from  which  prolific  production  is 
obtained  in  west  and  north-central  Texas;  the 
Upj)er  Cretaceous  chalks  which  are  productive 
in  southeast-central  Texas,  northwest  Louisiana 
and  western  Alabama;  a  Ki’onp  of  .serpentine 
mas.ses  derived  from  buried  Upper  Cretaceous 
volcanoes  in  .southeast-central  Texas;  and  the 
Devonian  Ohio  bituminous  shale  from  which 
lartfe  quantities  of  vtas  are  produced  in  the  Ri^ 
Sandy  and  a.s.sociated  fields  in  ea.stern  Kentucky 
and  neighboring?  areas.  Authors’  Abstract 


Hydrocarbon  Cracking 

Herder,  V.  and  Apptd,  H.  R.  DKC'OMPO- 
SITION  OF  HYDRCK'ARHONS.  !ntl.  Kiui. 
('hem.,  4K,  1566-75  (1956)  September  Part  II. 


The  late.st  articles  and  patents  concerned  with 
the  decomposition  of  hydrocarbons  which  are 
of  interest  to  the  petroleum  industry  are  re¬ 
viewed.  The  review  is  broken  up  into  three 
.sections,  Thermal  Decomposition,  ('atalytic 
Cracking  and  Reformiri^,  and  the.se  in  turn  are 
divided  into  Theoretical  and  Indu.strial. 

II.  A.  Dirk.sen 

Hydroforming 


Haen.sel,  V.  (a.ssiKiied  to  Universal  Oil  Products 
Company)  CATALYTIC  RKFORMINO  OF 
moil  NITROOKN  AND  SULFUR  CONTFNT 
OASOLINK  FRACTIONS.  U.  S.  2,75H,()61 
(1956)  August  7. 


The  object  of  the  invention  is  to  provide  a 
process  for  effecting  the  catalytic  reformiji^j  of 
hi}?h  nitroffen-  and  sulfur-content  ^a.soline  frac¬ 
tion  in  a  manner  which  precludes  the  contami¬ 
nation  and  deactivation  of  the  catalyst  com¬ 
prising  platinum,  alumina  and  combined  halo¬ 
gen.  This  is  accomplished  by  utilizing  a  pre- 
hydroKcnation  and  hydrocracking  step,  fol¬ 
lowed  by  .separation  and  fractioiiation,  in  com¬ 
bination  with  and  prior  to  the  catalytic  reform- 
inK  of  the  j?asoline  fraction.  H.  A.  Dirksen 


Oil  Strata  Research 


Hienner,  F.,  Bonnard,  F.,  Hurler,  J.  .1.,  (layral, 
R.,  Levy,  R.,  Louis,  M.,  Metrot,  R.,  Salle,  C. 
and  Pechelbronn,  STK.  CONTRIBUTION  DF 
LA  (IFOf'HIMFF  A  L’FTUDF  DF  LF VOLU¬ 
TION  DFS  HUILFS  BRUTFS  DANS  LFS 
BASSINS  SFDIMFNTAIRFS.  (OFOf’IIFM- 
ISTRY  IN  THF  STUDIFS  OF  FVOLUTION 
OF  (  RUDF  OILS  IN  SFDLMFNTARY  BA¬ 
SINS.)  Proc.  Fourth  World  Petroleum  f'oiiK., 
Sec.  I,  :{:i7-.‘i5.‘i  (I  (’  Paper  1)  Rome  (1955) 
June. 


Some  crude  oils  exposed  to  air  and  suidiKht, 
evolve  Kradually  toward  the  formation  of  as¬ 
phalts.  Particular  hydrocarljons  are  trans¬ 
formed  into  resins;  they  sub.sequently  yield 
asphaltenes  and  carbenes.  This  evolution  is  ac¬ 
companied  by  a  chariKc  in  its  chemical  nature; 
thus  a  parallinic  or  mixed  oil  produces  a  naph¬ 
thenic  asphalt.  Similar  transformations  have 


been  studied  in  the  followinK  oil  fields;  a)  'I'he 
crude  oil  migration  in  the  Oued  Beth  fields  has 
occurred  without  any  notable  alteration,  b)  At 
('helif,  in  an  outcrop,  malthes  and  asphalts  |iro- 
ceedinvr  from  a  crude  oil  may  be  found,  c)  On 
the  Bastennes  diapyr,  asphalts  and  crude  oils 
appear,  d)  At  Pechelbronn,  in  a  fractunul  zone 
some  crude  oil  is  transformed  into  malthes  and 
asphalts.  Authors’  Ab.stract 

Fi.sk,  11.  N.  SAND  FACIFS  OF  RFCFNT 
.MISSISSIPPI  DFLTA  DFPOSITS.  Proc. 
Fourth  World  Petroleum  (’oiiK.,  Sec.  1,  .■{77-.'{!>H 
(I  C,  Paper  !)  Rome,  (1955)  June. 

.Major  .sand  bodii's  in  the  Recent  deltaic  deposits 
of  the  .Mississippi  River  include  widespread 
delta-front  sheet  sands,  delta-margin  island  ami 
bar  dep«).sits,  bar  tinkers,  channel  (illin^s,  and 
abandoned  b<*ache.s  or  chiuiiers.  k'.ach  of  these 
.sand  units  compacted  underlyint^  silts  and  clays 
durinjs'  <leposition  and  .settled  into  them,  devel¬ 
oping  a  thickness  far  K>'<*ater  than  the  «lepth 
of  water  in  its  de|M).sit ional  envir«tnment.  Pat¬ 
terns  of  distribution  and  thickness  trends  of 
the  various  sand  bodies  were  established  by 
the  direction  of  delta  K*’<)wth  and  bear  no  con¬ 
sistent  relationship  t«*  the  structure  of  the  Kidf 
basin.  ‘Bar  tinkers  and  channel  filling's  extend 
basinward  at  various  angles  to  the  regional 
strike,  and  chenier  deposits  parallel  it.  Deltaic 
sand  facies  do  not  rest  upon  siKniticant  erosion- 
al  umvniformities  as  do  deposits  of  transgres¬ 
sive  .st*as,  such  as  barrier  island  sands.  'I’hey 
Krade  laterally  and  vertically  into  surr<»undinK 
facies  and  pinch  out  basinward  within  a  .sea- 
ward-thickenitiK  wed^c  ‘>f  silty  clays.  Similar 
sand  bodi<‘S  in  older  rocks  f«>rm  petroleum  res- 
••rvoirs,  and  facies  relatiot)ships  in  the  .Mi.ssis- 
sippi  delta  complexes  provide  K'ddes  for  inter- 
pretinjf  the  environmental  conditions  under 
which  such  .sand  dep«)sits  developed  and  for 
predicting  their  trends.  Author’s  Abstract 

FotherKill,  U.  A.  THF  (’FMFNTATK)N  OF 
OIL  RFSFRVOIR  SANDS  AND  PfS  ORIOIN. 
Proc.  Fourth  World  Petroleum  t’ontf..  Sec.  I, 
:101-:H1  (I/B,  PajH-r  1)  Rome,  (1955)  June. 

An  investigation  of  the  mineral  cementation  of 
oil  re.servoir  sands  from  Venezuela  has  showti 
that  there  are  marked  patterns  of  cemerR  <le- 
velopment  in  lenticular  sands  within  a  sand- 
shale  .series.  A  number  of  different  cements. 


whose  sequence  can  l>e  established  have  been 
introduce*!  into  the  sands  as  a  result  of  post- 
dejMisitiorml  sedimentary  processes,  and  it  can 
b<*  shown  that,  in  respect  of  the  carbonate  ce¬ 
ments  (calcite,  dolomite,  and  ferro-dolomite) 
there  is  a  marked  increase  in  cement  content 
vertically  toward  sand/shale  contacts,  and  there 
is  evidence  of  a  tendency  towards  an  increase 
of  cementation  near  the  feather-ed^es  of  the 
lenses.  A  physico-ch<*mical  mechanism  involv¬ 
ing  ionic  imi)edance  across  shale  barriers  dur- 
inj^  the  compaction  pha.se  is  propo.sed  to  account 
f*)r  th<?.s«*  patU-rns  of  cement  d<?velopment  an<l 
<*vid«*nce  ff)r  this  is  presented.  Inasmuch  as  the 
introduction  of  cement  into  a  re.servoir  sand 
modifies  its  i)rimary  porosity  and  may  alter 
appreciably  its  p<*rmeability,  the  role  of  ce- 
m<*ntation  in  oil  j^**oloj?y  is  of  both  fundamental 
and  practical  importance,  especially  with  re¬ 
gard  to  miKratif»n  and  the  stora>?e  of  oil  in 
h*nticular  .sands.  Author’s  Abstract 

Sloss,  L.  L.  LOCATION  OF  1‘FTROLFUM 
ACCUMULATION  HY  FACIFS  STUDIFS. 
I’roc.  Fourth  World  I'<*troleum  CoriK-,  Sec.  I, 
:{ir>-.Tir)  (1  H,  I'ap<T  2)  Rome,  (limf))  June. 
Facies  ar«*  treated  as  lateral  or  an'al  variations 
in  the  a.sp<*ct  of  stratigraphic  units.  Analysis 
of  s<*dimentary  data  from  outcrops,  cuttinj?.s 
and  cores,  and  mechanical  Iokh  makes  possible 
th<*  d«*rivation  and  numerical  expn*ssion  of  a 
numb**r  of  .s<*dim<*ntary  aspects  and  the  con¬ 
struction  of  a  variety  of  (|uantitativ<*  facies 
maps.  Certain  sedimentary  asiM'cts  yield  facies 
maps  which  may  be  din*ctly  interpr«*ted  in 
t**rm.s  of  i)*)s.sible  oil  accumulati»)n  while  the 
mapping  of  oth**r  a.s|)ect.s  leads  to  a  j^reater 
understandiiiK  of  a  particular  ar<*a,  and,  indi¬ 
rectly,  to  an  estimate  of  petroleum  potentiali¬ 
ties.  Facies  studi»*s  in  oil  exploration  may  be 
consi(h*red  at  four  levels,  each  succeeding  level 
of  analysis  bririKinK  fo  bear  a  greater  concen¬ 
tration  of  data  and  an  increased  attention  to 
detail;  1.  R«*tfional  .studies,  involving  entire  de¬ 
posit  ional  provinces  or  parts  of  neighboring 
provinces;  2.  Semi-ref?ional,  or  “basin”  studies, 
directed  toward  the  estimate  of  possibilities  of 
ext<*n.sion  of  productive  trends  within  a  single 
sedimentary  basis;  2.  district  studies,  designed 
for  th«*  development  of  new  pools  or  the  dis¬ 
covery  of  untapped  potetRial  zones  within  oil- 
producing  an*a.s;  4.  pool  studies  which  apply 
the  great  wealth  of  available  data  to  the  expan¬ 


sion  of  known  oil  jKiols  or  the  discovery  of 
further  accumulations,  particularly  where  non- 
structural  traps  are  involved. 

Author’s  Ab.stract 

Smith,  P.  V.,  Jr.  STATUS  OF  OUR  PRFSFNT 
INFORMATION  ON  TIIF  ORIGIN  AND  AC¬ 
CUMULATION  OF  OIL.  Proc.  Fourth  World 
Petroleum  Ojng.,  Sec.  I,  359-276  (l/C  Paper 
2)  Rome,  (1955)  June. 

In  past  years,  theorizing  on  the  origin  of  pe¬ 
troleum  has  iMMm  influenced  greatly  by  the  fact 
that  liquid  hydrocarbons  had  never  been  de- 
t«?cted  in  recent  .sediments.  It  has  been  widely 
pn)pos«?d  that  petroleum  was  formed  from  the 
original  “complex  organic  matter”  through  such 
agencies  as  bacteria,  radioactivity,  catalysis  by 
the  .sediments,  and  possibly  heat  or  pressure 
over  indet<*rminate  iM*riods  of  time.  In  order  to 
h'arn  about  the  nature  of  the  organic  matter 
in  recent  .sediments,  a  wide  variety  of  fresh, 
brackish,  and  salt  water  deposits  have  bwn 
studied.  In  every  ca.se,  paraffinic,  naphthentic, 
and  aromatic  hydrocarbons  have  been  detected. 
The  (luantities  of  such  materials  have  varied 
from  as  little  as  9  parts  to  as  much  as  11,700 
parts  per  million  of  dried  .sediment.  An  e.stimate 
of  10,400,000  barrels  of  crude  oil  per  cubic  mile 
of  .sediments  was  obtained  for  a  location  off  the 
coast  of  Louisiana  by  extrapolating  core  data, 
even  though  sediments  in  this  area  are  charac¬ 
terized  by  relatively  low  organic  carbon  con¬ 
tents.  Carbon  14  analysis  have  established  the 
recent  origin  of  the.se  hydrocarbons.  Po.ssible 
.sources  of  this  “young  petroleum”  are  dis- 
cus.sed.  Author’s  Ab.stract 

VonFngelhardt,  W.  INTFRSTITIAL  WATFR 
OF  OIL  HFARING  SANDS  AND  SAND- 
STONFS.  Proc.  Fourth  World  Petroleum  Cong., 
Sec.  VII,  299-416  (I  D,  Paper  1)  Rome,  (1955) 
June. 

The  irretlucible  water  saturation  in  beds  of 
glass  sphen's,  as  obtained  in  the  capillary  pres¬ 
sure  cell  with  different  inter-facial  tensions, 
contact  angles  and  specific  gravity  differences 
is  investigated  theoretically  and  by  experi¬ 
ments.  The  true  capillary  pressure  function  is 
calculated  for  pendular  water  rings  at  the  con¬ 
tacts  of  spheres.  In  natural  .sandstones  pendular 
water  at  grain  contacts  and  wat<‘r  films  on  the 
inner  rock  surface  are  distinguished.  The  de¬ 
pendence  of  these  two  kinds  of  irreducible 
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water  on  the  nature  of  displacinjf  fluid  is  dis¬ 
cussed.  The  possibility  of  transport  phenomena 
in  the  water  films  as  viscous  flow,  electrical 
conductivity  and  diffusion  is  investigated. 

Author’s  Abstract 
Petroleum  Formation 
Gu.ssow,  W.  C.  TIMK,  ACCUMULATION  AND 
KVOLUTION  OF  HYDROCARBONS.  World 
Oil,  143,  113-15  (1956)  September. 

The  proces.ses  involved  in  hydrocarbon  forma¬ 
tion,  mechanics  of  fluid  movement  through 
formations,  and  the  influence  of  bacteria  on  the 
formation  and  conversion  of  petroleum  are  de- 
scrilHid  briefly.  This  article  is  the  second  in  a 
Distinguished  Lecture  .series  spon.sored  by  the 
American  As.sociation  of  I’etroleum  Geologists. 

B.  F.  Fakin 

Shale  Oil 

DiRicco,  L.  and  Barrick,  P.  L.  PYROLYSIS 
OF  OIL  SHALF.  hid.  Enu.  Chern.,  48,  1316-19 
(1956)  August. 

Ground  oil  shale  was  retorted  in  a  fluidized 
system  at  reduced  pre.ssures  to  determine  rates 
of  pyrolysis  at  250°  to  465°(’  arul  625  to  50  mm. 
Hg  (ab.solute).  P’irst  order  rate  constants  were 
calculated.  F.  B.  Shultz,  Jr. 


Sulfur  Problem 

Sittig,  M.  and  Unzelman,  G.  H.  SULFUR  IN 
GASOLINF:  AN  F(’ONOMIC  APPRAISAL. 
Petrol.  Procc.H.'iing,  11,  75-95  (1956)  August. 
Major  topics  of  this  extensive  review  of  the 
subject  are  why  sulfur  should  be  removed,  what 
forms  it  appears  in,  where  it  is  found,  how  it 
can  reduced,  and  of  removal,  U.  S.  pool 
ga.soline  information,  application  to  the  indi¬ 
vidual  refiner’s  pool,  sources  of  hydrogen  for 
removal,  economics  of  removal,  and  references. 

1).  M.  Mason 


7.  ANALYTICAL  METHODS 
AND  TESTS 


Chromatography 

Dudenbostel,  B.  F.,  Jr.  and  Priestley,  VV.  Jr. 
GAS  f:HROMAT()GRAPHY  FOR  PROCFSS 
CONTROL.  Ind.  Eruf.  Chem.,  48,  55A,  56  ( 1956) 
September. 

A  de.scription  of  a  chromatographic  unit  for 
proce.ss  control  under  refinery  plant  conditions. 
A  ga.s-.solid  ad.sorption  column  is  u.sed  with  in¬ 
strument  air  being  utilized  as  the  carrier  gas. 


Sampling  is  accomplished  through  the  u.se  of 
commercially  available  solenoid  valves. 

P.  V.  Burket 

Greene,  S.  A.,  Moberg,  M.  L.,  and  VVil.son,  F.  M. 
SFPARATION  OF  GASFS  BY  GAS  ADSORP¬ 
TION  (’HROMATOGRAPHY.  Annl  Chem..  28, 
1369-70,  (1956)  September. 

A  method  for  analyzing  gas  mixtures  with  witle 
boiling-point  ranges  by  using  a  gas  ad.sorption 
column  who.se  temperature  is  constantly  in- 
crea.sed.  An  increa.se  in  speed  of  analysis  as 
well  as  improved  readability  of  results  are  ob¬ 
tained  by  this  method.  P.  V.  Burket 

Lewis,  J.  S.,  Patton,  11.  W.  and  Kaye,  W.  1. 
OUALITATIVF  (IAS  CHROMATOGRAPHIC 
ANALYSIS  USING  TWO  COLUMNS  OF  DIF- 
FFRFNT  CHARACTFRISTICS.  Anal.  Chem., 
28,  1370-73  (1956)  September. 

A  (jualitative  chromatographic  technique  is  de- 
.scribed  by  using  two  columns  with  different 
.separate  characteristics.  A  plot  of  elution  time 
from  one  column  against  elution  time  from  the 
other  gives  a  good  qualitative  check.  A  synthetic 
unknown  containing  four  different  homologous 
.series  was  u.sed  as  a  u.sefulness  check  with  very 
good  results.  P.  V.  Burket 

Cr-V  in  Catalysts 

Hiett,  T.  A.  and  Kobetz,  P.  DFTFRM (NA¬ 
TION  OF  (  HROMIUM  AND  VANADIUM  IN 
SILK’A-ALUMINA  CRACKING  (’ATALYST. 
Anal,  ('hem.,  28,  1495-7  (1956)  SeptemlxT. 

A  rai)id  and  accurate  wet  chemical  method  for 
the  determination  of  small  amounts  of  chromi¬ 
um  and  vanadium  in  silica-alumina  cracking 
catalyst  ainl  similar  materials  involves  ami)ero- 
metric  titration  with  ferrous  iron  to  determine 
chromium  plus  vanadium.  Vanadium  is  titrated 
directly  after  reoxidation  with  pota.ssium  |M*r- 
manganate,  followed  by  .selective  reduction  »)f 
chromium  with  .sodium  azide.  Chromiuni  is 
calculated  by  difference.  The  precision  varies 
from  within  ♦  O.OOOIP/  for  le.ss  than  0.005 
weight  '/t  to  •  1 '  f  of  the  mean  for  greater 
than  0.10  weight  G.  Authors’  Abstract 

Gas  Infrared  Spectra 

Pier.son,  R.  IL,  Fletcher,  A.  N.,  arul  Gantz,  F. 
St.  C.  CATAl/X;  OF  INFRARFD  SPFCTRA 
FOR  (iUALITATIVF  ANALYSIS  OF  GASFS. 
Anal.  Chem.,  28,  1218-39,  August  (1956). 

The  infrared  sju'Ctra  of  66  ga.ses  and  vajHirs 


is  Kiv«?n,  tojfethifr  with  a  chart  which  aids  in 
th«?  rapid  identification  of  the  constituents  of 
an  unknown  sample.  K.  Mann 

Hydrocarbons  in  Soil 

Huckahay,  W.  H.  (assigned  to  Socony  Mobil 
Oil  Co.,  Inc.)  MKTllOI)  OF  ANALYZINC 
FAKTH  MATKKIALS  FOR  HYOROCAR- 
HONS.  U.  S.  2.7.‘«,l.‘i5  (1956)  January  21. 

A  method  for  analyzinK  «oil  samples  and  well 
cores  is  di.sclosed  wherein  the  samjiles  is  treated 
with  a  solvent  which  dissolves  hydrocarbons 
ami  which  has  a  Kreater  aflinity  for  Ixiinj?  ad¬ 
sorbed  on  the  sample  surfaces  than  the  paraflin 
hydnx-arbons  <lesired  to  be  s<*parated,  but  a 
lesser  aflinity  than  other  constituents  of  the 
soil  sample.  J'he  extract  solution  is  subjected 
to  chromatographic  ( ad.sorption )  .separation  to 
obtain  the  |>arafrm  hydrf)carlM)ns  only,  which 
an*  then  determined  by  suitable  means. 

I).  M.  Ma.son 

Hydrocarbon  Spectrometry 

Field,  F.  II.  and  lla.stiriKH,  S.  H.  DFTFRMI- 
NATION  OF  UNSATURATKI)  HYDROCAR¬ 
BONS  BY  LOW  VOLTACK  MASS  SBKC- 
TROMFTRY.  Anal.  Che, n..  2H,  1248-55  (1956) 
August. 

A  method  of  determiniiiK  un.saturates  in  petro¬ 
leum  naphthas  Kives  quantitative  information 
concerniiiK  the  compound  types  present  and  the 
compounds  belotiKinK  to  these  types.  Interfer¬ 
ence  from  paratlins  and  naphthenes  is  negli- 
t^ible.  The  analysis  is  |M*rformed  with  a  mass 
sp<*ctrometer  operated  with  the  ionizing  voltage 
adju.sted  to  form  only  the  molecule  ions  of  the 
un.saturates  in  the  .sample  analyzed.  The  method 
is  applicable  to  the  analysis  of  catalytic  cracked 
nai)hthas,  virgin  naphthas  and  hydroformattjs, 
and  propylene  polymers.  Authors’  Abstract 

Metal  Traces 

Work,  1*.  L.  and  Juliard,  A.  L.  RAPID  DK- 
TFRMINATION  OF  MKTALS  IN  OR(]ANlC 
PRODUCTS  WITH  ALUMINA  AS  SPEC- 
TROCRAPHIC  AID.  Anal.  Chem.,  28,  1261-64, 
August  (1956). 

The  method  de.scribed  can  be  applied  to  the 
quantitative  analysis  of  many  metals  in  organic 
products  of  unknown  composition.  Alumina 
acts  simultaiUHiusly  as  an  ashing  catalyst,  ash 
colU*ctor  and  as  a  .siH*ctrographic  carrier  in  the 


method  de.scribed.  The  accuracy  is  within  a  few 
percent  of  the  amount  pre.sent.  R.  R.  Amrine 

Organic  Sulfur 

(!oleman,  H.  J.,  Adams,  N.  0.,  Eccleston,  B.  IL, 
Hopkins,  R.  L.,  Mikkel.sen,  L.,  Rail,  H.  T., 
Richard.son,  1).,  Thompson,  C.  J.,  and  Smith, 
H.  M.  ANALYTICAL  SEPARATION  AND 
IDENTIFICATION  OF  SULFUR  COM¬ 
POUNDS  IN  A  PETROLEUM  DISTILLATE 
BOILINC  TO  100°  C.  Anal.  Chem.,  28,  1.280-4 
(1956)  September. 

I'he  object  of  the  work  reported  was  to  identify 
and  quantitatively  determine  the  sulfur  com¬ 
pounds  pre.sent  in  a  crude  oil  in  the  boiling 
range  0°  to  100°  (\  A  naphtha  was  isotherm- 
ally  distilled  from  Was.son,  Tex.,  crude  oil  to 
avoid  thermal  degradation  an<l  by  ad.sorption 
and  distillation  proces.se.s  and  infrared  exami¬ 
nation  of  the  final  fractions  the  following  com¬ 
pounds  were  identified :  methanethiol,  ethane- 
thiol,  2-thiapropane,  2-i)ropanethiol,  2-methyl- 
2-propanethiol,  2-thiabutane,  1-propanethiol,  3- 
methyl-2-thiabutane,  2-butanethiol,  2-mi*thyl-l- 
propanethiol,  3-thiaiK*ntane,  2-thiapentane,  1- 
butanethiol,  3,3-dimethyl-2-thiabutane,  and  2- 
methyl-2-butanethiol.  Thiophene  was  not  found, 
although  repeated  t<!.sts  were  made  for  this 
compound.  Knowledge  of  the  sulfur  compounds 
and  their  concentration  in  crude  oil  is  of  con¬ 
siderable  theoretical  interest  and  should  aid  in 
refining  |)roces.ses.  Authors’  Abstract 

Thompson,  (’.  J.,  (k>leman,  11.  J.,  Mikkelsen,  L., 
Yee,  1).,  Ward,  C.  C.,  and  Rail,  H.  T.  IDEN¬ 
TIFICATION  OF  THIOPHENE  AND  2- 
METHYLTHIOPHENE  IN  VIRCIN  PETRO¬ 
LEUM.  Anal.  Chem.,  28,  1.384-7  (19.56)  Sept. 
Whether  thiophene  as  such  exists  in  virgin 
petroleum  or  is  pnxluced  by  pyrolytic  break¬ 
down  or  rearrangement  of  other  sulfur  com¬ 
pounds  has  been  of  intere.st  to  petroleum  chem- 
i.sts  for  many  years.  This  pajxir  di.scus.ses  the 
concentration  an<l  spectroscojjic  identification 
of  thiophene  and  2-methyl-thiophene  in  a  Wil¬ 
mington,  (’alif.,  crude  oil.  The  crude  oil  was 
expo.sed  to  a  maximum  temperature  of  only 
100°  C.  for  le.ss  than  .30  .seconds  in  the  prep¬ 
aration  of  the  di.stillate  from  which  the  thio¬ 
phene  was  concentrated.  The  knowledge  that 
thiophene  exists  in  petroleum  is  of  importance 
not  only  to  the  practical  chemist  intere.st  in  the 
removal  of  sulfur  compounds  from  iietroleum 
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distillates,  but  also  to  the  fundamental  chemist 
and  geologist  who  are  concerned  with  the  origin 
of  petroleum  and  of  the  sulfur  compounds 
found  in  it.  I).  M.  Ma.son 

Volumetric  C-H 

(’hri.stman,  I).  R.,  Stulx*r,  J.  K.,  and  Bothner- 
By,  A.  A.  DRY  C  OMBUSTION  AND  VOLU¬ 
METRIC  DETERMINATION  OF  ISOTOPIC' 
C'ARBON  AND  HYDROCEN  IN  ORCIANIC: 
COMPOUNDS.  A«a/.  C’/icMi.,  28,  i:i45-7  (1956) 
August. 

Small  amounts  of  nitrogen  dioxide  in  the  pres¬ 
ence  of  excess  oxygen  will  pass  through  a  dry- 
ice-cooled  radiator  trap  at  low  pressures, 
making  possible  the  freezing  out  of  water  be¬ 
fore  the  removal  of  nitrogen  dioxide  by  external 
means  during  the  dry  combustion  of  organic- 
compounds.  In  applying  a  temperature  correc¬ 
tion  to  the  gas  pressure  mcjasurements  of  carlwn 
dioxide  and  water  by  means  of  a  two-liquid 
manometer,  an  empirical  correction  of  greater 
magnitude  (aI>out  0.5%  per  degree)  than  that 
calculated  by  means  of  the  gas  law  givt?s  the 
mo.st  consistent  results.  Authors’  Absract 

8.  GENERAL  AND 
PHYSICAL  CHEMISTRY 

Adsorbed  Water 

Zimmerman,  J.  R.,  Holmes,  B.  C.  and  Lasater, 
J.  A.  A  STUDY  OF  ADSORBED  WATER 
ON  SILICA  GEL  BY  NUCLEAR  RESO¬ 
NANCE:  TECIINICiUES.  ./.  Cheni.,  60, 

1157-61  (1956)  September. 

Nuclear  magnetic  resonance  measurements 
have  been  obtained  from  the  hydrogen  nuclei 
of  1I..0  ad.Horbed  on  silica  gel  by  means  of 
pulsed  radio  frequency  techniques.  The  experi¬ 
mental  data  are  valuc*s  of  T;.,  th<‘  inverse  line 
width  parameter,  as  a  function  of  ad.sorbed 
water  vaiM)r  coverage  on  the  silica  gel.  Insofar 
as  nuclear  relaxation  time  (T..)  is  concerned, 
a  twofold  phase  system  is  observed  at  large 
surface  coverage  which  presumably  distinguish¬ 
es  Ix'tween  protons  in  the  water  adsorbc*d  in 
and  ad.sorix'd  on  the  monomolecular  layer.  At 
low  surface  coveragc?s,  h  is  less  than  0.5,  the 
measurements  point  out  the  exi.stence  of  two 
discrete  ad.sorption  energy  sites.  The  relaxation 
data  pertaining  to  the  lower  energy  sites  at  this 
low  surface  coverage  .strongly  suggest  that  the 
relaxation  effects  due  to  interactions  between 
ad.sorljed  water  molc*cules  have  lx*en  directly 


ob.served.  A  qualitative  compari.son  of  these 
experimental  results  is  made  with  dielectric 
measurements  obtained  by  Kurosaki.  Where 
two-pha.se  systems  exist,  some  sample  quanti¬ 
tative  measurements  of  the  relative  number  of 
water  molecules  as.scx-iated  with  each  a<l.sorption 
|)ha.se  are  given.  Authors’  Abstract 

Catalysis 

.MaxtcMl,  E.  B.  atul  Josephs,  M.  STUDIES  OF 
THE  STRENGTH  OF  POISON  -  TO  -  C  ATA¬ 
LYST  BONDS.  PART  1.  HEATS  OF  AD¬ 
SORPTION  OF  ETHYL  SULFIDE  AND 
THIOPHEN  ON  PLATINUM.  ./.  ('turn.  Snr. 

(  British) ,  26.'15-:i9  (1956)  August. 

The  diffen-ntial  heat  of  ad.sorption  of  diethyl 
sulfide  and  of  thiophene  on  platinum  has  bei-n 
studie<l  at  temperature's  at  which  this  adsorp¬ 
tion  is  reversible.  V'alues  for  the  initial  ad.sorp¬ 
tion  heat  of  65-70  Kcal.  per  mole  for  ethyl 
sulfide,  and  of  about  .‘{.‘1  kcal.  ff)r  thiophene, 
have  been  obtained.  Thiophene,  unlike  ethyl 
sulfide,  is  known  to  be  staliili.sed  l)y  a  resonance 
energy  of  about  IH  kcal.;  and  this  ob.servc-d 
difference  of  about  .‘15  kcal.  in  the*  respective 
ad.sorption  heats,  which  is  of  the  .same  order 
as  the  re.sonance  energy  of  thiophene,  may  sup¬ 
port  the  view  that  thioi)hene,  on  its  ad.sorption 
on  platinum,  lo.ses  its  re.sonance  structure,  as 
has  al.so  been  suggest«*d  for  benzene. 

Authors’  Abstract 

ADVANCES  IN  CATALYSIS.  Wnrhl  /'#7/o/., 
27,  66-67  (1956)  September. 

The  International  Congre.ss  on  ('atalysis  held 
in  Philadelphia  from  September  10-1 -1,  was  at¬ 
tended  by  about  700  .scienti.sts  from  the  United 
States,  Canada  and  2:1  countries  of  Europe  and 
Asia.  A  total  of  78  papers  were  pre.sente<l  and 
di.scu.s.sed  at  the  Congress,  about  half  of  which 
were  writt«*n  l>y  .scientists  from  abr»md.  All 
papers  had  been  pre[)rinted  to  facilitate  di.scus- 
sion  and  complete  proceedings  of  the  Congre.ss 
will  be  published  by  Academic  Press,  Inc.  as 
a  volume  in  the  Series  “Advances  in  Catalysis’’. 
All  papers  were  organized  into  four  major 
symposia  with  many  sulalivisions :  I)  Chemis¬ 
try  and  Physics  of  Solid  Catalysts,  2)  Homoge¬ 
nous  Catalysis  and  Relat»-d  Effects,  .'{)  Surface 
Chemistry  and  Its  Relation  to  Catalysis,  4) 
Techniques  and  Techrjology  of  Catalysis. 

Authors’  Abstract 


Heats  of  Combustion 

Handrick,  K.  HKATS  OF  C'OMHUSTION 
OF  01U;ANH:  com  founds.  Ind. 

Chtm.,  4K,  1366-74  (1%6)  Auku.sI. 

A  new  method  for  calculatinK  heat.s  of  com- 
buHtion  of  organic  compounds  is  ba.sed  on  the 
straiKht-line  relation  l>etween  molar  oxygen 
balance  and  molar  heat  of  combu.stion.  It  serves 
as  a  simplified  system  for  estimatiriK  a  thermo¬ 
chemical  property  and  for  checking  the  accu¬ 
racy  of  new  values  assigned  as  contributions 
of  functional  groups  to  heat  of  combustion.  It 
may  be  apjilied  to  choosiny  tailor-made  com¬ 
pounds  with  specific  energy  features,  which 
should  be  particularly  helpful  in  the  field  of 
ex|)losives.  Author’s  Abstract 

Youny,  J.  A.,  Keith,  J.  K.,  Stehle,  F.,  Dzombak, 
W.  C.,  and  Hunt,  11.  HFATS  DF  COMBUS¬ 
TION  OF  SO.MF  OKflANIC  NITKOOFN 
CO.M FOUNDS,  hid.  hhnj.  ('hem.,  IS,  1375-82 
(11)56)  Auyust. 

A  simple  linear  relationship  is  suyyested,  which 
should  lx*  u.seful  in  predicting  the  heats  of 
combustion  of  various  tyjies  of  organic  com- 
poumls.  The  method  is  ba.sed  on  the  number 
of  oxyjfen  atoms  neces.sary  to  burn  the  com¬ 
pound  to  carbon  dioxide,  water  and  nitroKen. 
’fhe  mathematical  relationships  are  convenient 
to  .solve,  and  the  equations  jire.sented  will  yive 
a  fairly  accurate  estimate  of  combusti(»n. 

Authors’  Abstract 

Hydrogen  Persulfides 

.Mei.ssner,  II.  F.,  Conway,  F.  K.,  and  Mickley, 
II.  S.  SYNTIIFSIS  OF  IIYDROCFN  FFK- 
SUUFIDFS.  hid.  Ktiij.  ('hem.,  48,  1347-60 
(F.)56)  Auyu.st. 

'Phis  rejiort  yives  data  on  the  fir.st  quantitative 
examination  of  the  variables  involved  in  pre¬ 
paring  hydroyen  persulfides  from  an  inorganic 
polysulfide  and  an  inorganic  acid. 

Authors’  Abstract 

Ion  Exchange 

Arden,  T.  V.  UABOKATORY  AFFUK’A- 

TioNs  OF  ION  kx(tian(;k  rksins*  fart 

VI;  INDUSTRIAL  DFVKLOFMKNTS.  Lab 
/'/•rtc//Vc,  5,  294-7  (1956)  August. 

Industrial  ion  exchanye  proce.s.ses  for  purifica¬ 
tion  of  wine,  recovery  of  streptomycin  and 


extraction  of  uranium  are  de.scribed.  U.se  of 
membranes  for  production  of  sulfuric  acid  from 
dilute  metal  sulfate  solutions,  and  for  desalting 
.sea  water  are  discus.sed.  D.  .M.  .Mason 

Mixed  Alkanes 

Van  der  Waal.s,  J.  11.  THKR.MODYNAMIC 
FROFFRTIKS  OF  SO.MF  BINARY  ALKANF 
MIXTURFS  AT  CONSTANT  VOLUMF.  Fura- 
daif  Soc.  TriiTi.H.  (British),  52,  916-25  (1956) 
July. 

Results  are  pre.sented  of  the  calculation  of  the 
energy  and  exce.ss  entropy  of  mixiny  for  binary 
mixtures  of  n-alkanes  of  different  chain  length 
for  existiny  statistical  theories,  and  by  utilizing 
experimental  data.  Agreement  is  fair  for  the 
th«?oretical  eneryy  of  mixing,  but  the  experi¬ 
mentally  determined  entropy  of  mixiny  is  con¬ 
siderably  higher  than  tho.se  pn?dicted  by  cur¬ 
rent  theory.  B.  F,  Fakin 

Permeability 

Frisch,  II.  L.  CAS  FFR.MFATION  THROUCII 
MFMBRANFS  DUF  TO  SIMULTANFOUS 
DIFFUSION  AND  CONVFCTION.  J.  Phifs. 
('hem.,  60,  1177-81  (1956)  September. 

The  theory  of  yas  permeation  by  simultaneous 
diffusion  and  convection  through  membranes 
pos.se.ssintf  jionis  or  channels  is  developed  par¬ 
ticularly  in  reference  to  yas  transmission 
measurements  through  polymer  films,  (^msid- 
erable  simplification  is  obtained  when  the  yas 
di.s.solved  in  the  membrane  matrix  is  in  equilib¬ 
rium  acro.ss  an  interface  with  the  yas  in  the 
channels  (solution  equilibrium).  This  state  is 
generally  attained  rapidly.  .Measurements  of 
the  rate  of  k^s  transmi.ssion,  particularly  the 
time  laK,  under  various  apiilied  pressure  gradi¬ 
ents  can  be  shown  to  yield,  besides  the  value 
of  the  diffusion  constant,  the  gas  .solubility,  the 
specific  convection  velocity  of  the  gas  as  well 
as  other  parameters  characteristic  of  the  per¬ 
meation  mechanism,  information  concerning 
the  membrane  porosity  (and  thus  .something  of 
the  .structure).  The  effect  of  the  absence  of 
solution  equilibrium  is  investigated  and  the 
magnitude  of  such  an  effect  is  estimated.  The 
temperature  dependence  of  the  convective  con¬ 
tribution  to  the  permeability  coefficient  is  de¬ 
rived.  Authors’  Abstract 


9.  ORGANIC  CHEMISTRY 

Acetylene  Separation 

Benedek,  P.  and  Szepesy,  L.  (iKWlNNUNCJ 
VON  RKINKM  ACKTYLKN  AUS  GASCiK- 
MIS('HKN  MIT  NIKI)  RIG  KM  ACKTY- 
LKNGKIIALT  DURGH  KONTINUIKRLICIIK 
GASCIIROMATOGRAPIIIK.  (PRODUCTION 
OF  PURK  A('KTYLKNK  FROM  A  MIXTURK 
OF  GASKS  WITH  LOW  A(’KTYLKNK  CON- 
TKNT  BY  CONTINUOUS  (IAS  (TIROMA- 
TOGRAPIIY.)  h'rdoel  inid  Kohle  (German) 
9,  r)9.‘i-97  (1956)  September. 

The  important  factors  of  continuous  tfas  chro- 
matoj^raphy  for  the  separation  of  the  end  Kases 
of  the  partial  methane  oxidation  have  Ix'en 
determined.  The  measurements  in  the  pilot 
plant  agreed  with  the  calculations  made  in  the 
laboratory  for  the  u.se  of  the  ^hh  chromatog¬ 
raphy  column.  Other  important  experience  with 
respect  to  the  use  of  this  new  technoloj^y  of 
Kas  .separation  was  obtained  and  can  be  applied 
to  other  problems  in  the  field  of  industrial 
jfa.ses.  G.  Kunst 

Canadian  Expansion 

Reidel,  J.  C.  PKTRO(TIKMI('ALS  ARK  ON 
TIIK  MAR(TI  IN  (’ANAI)A.  Oil  Oaa  J.,  .51, 
217  (1956)  August. 

A  second  round  of  expansion,  following  original 
po.stwar  building  of  petro-chemical  facilities, 
is  now  tfettitiK  into  swinj?.  Activity  is  heavy  in 
ammonia,  expansion  of  hydrocarlxui  raw  ma¬ 
terials  recovery,  polyethylene,  and  in  sulfur 
recovery.  Other  organic  chemical  derivatives 
facilities  are  beinf?  expanded. 

Author’s  Abstract 

Dealkylation 

Silsby,  R.  I.  and  Sawyer,  K.  W.  THK  DK- 
ALKYLATION  OF  ALKYL  AROMATIC  HY¬ 
DROCARBONS  I;  THK  KINKTK'S  AND 
MKCHANISM  OF  TOLUKNK  DKCOM POSI¬ 
TION  IN  THK  PRKSKNt'K  OF  HYDROGKN. 
J.  Appl.  ('hem.  (British)  6,  :M7-56  (1956) 
AuKU.st. 

It  was  found  that  the  decomp^)sition  of  toluene 
to  benzene  and  methane  in  the  presence  of  a 
larKc  excess  of  hydrogen  proceeds  simply  with¬ 
out  the  intervention  of  secondary,  and  further 
reactions.  H.  L.  Feldkirchner 


Ethylene 

Kuhn,  W.  K.  and  Hutcheson,  J.  W.  VKRSA- 
TILK  KTHYLKNK.  /Vfro/.  /'roce.s.v/H;/,  11, 
107-108  (19.56)  September. 

The  annual  consumption  of  ethylene  is  expt'cted 
to  reach  a  value  of  1,000,000,000  lb.  by  1960. 
The  expected  growth  of  polyethylene  consump¬ 
tion  will  be  the  greatest  factor  iti  the  increa.se<l 
consumption  of  ethylene.  H.  L.  Feldkirchru'r 

Naphthalene 

TWO  WAYS  TO  GKT  NAPHTHALKNK 
FROM  PKTROLKUM.  (7<em.  HVeA-.  79,  60 
(1956)  August  25. 

Naphthalene  production  by  dealkylatioti  of 
methyl  naphthalene  by  hydroK»*nation  and  by 
concentration  of  the  naphthalene  pre.setd  in 
refinery  streams  is  di.scus.sed. 

H.  L.  Feldkirchner 

Phenol  Synthesis 

Toland,  W.  G.,  .Ir.  (a.ssi^rtu'd  to  California  Re¬ 
search  Corp.)  PRODUCTION  OF  PHKNOLS. 
U.  S.  2,760,991  (1956)  AuKu.st  28. 

A  process  for  producing  phenols  is  claimed  in 
which  aromatic  hydrocarbons  having  at  least 
one  unsubstituted  nuclear  hydro^iren  atom  are 
heated  with  copper  sulfate  and  water  to  ;{50‘' 
to  700  F.,  under  a  pressure  which  maintains 

part  of  the  wafer  in  li<|uid  phase.  Preferred 
water  to  hydrocarbon  ratio  is  25  to  75. 

O.  P.  Bry.s<-h 

Synthetic  Nitrogen  Compounds 

Hatch,  L.  F.  NITROGKN  CO.MPOUNDS 
FRO.M  PKTROLKU.M.  /Vf/of.  LV/i/o  r.  :{.5,  117- 
.52  (1956)  August. 

.Methods  for  .sy nthesi/iiiK  nitroj^en-containinK 
products  from  hydrocarbons  and  nitrogen  com- 
pounds  are  Kiven.  In  particular  those  com¬ 
pounds  are  discussed  wtiich  may  be  produced 
by  reaction  iM-tween  ammonia  or  nitric  aci<l  and 
a  hydrocarbon.  H.  L.  Feldkirchner 

The  f(*llowinK  article,  the  al)stract  for  which 
appears  on  th(;  |)aKe  indicated,  is  al.so  called 
to  your  attenti(in  : 

CONTINUOUS  BKN/OLK  RKCOVKRY  AND 
RKCTIFICATION  pa^c  221 
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10.  CHEMICAL 
ENGINEERING 


Fluidized  Drying 


Parry,  V.  F.  (a.s.siKnor  to  the  United  States  of 
An»;rica,  Seeretary  of  Interior).  APPARATUS 


FOR  DRYINU  SOLIDS  IN  A  FLUIDIZFI) 
P.KD.  U.  S.  2.7G:{,47«  (PJ5G)  September  1«. 

In  this  process  for  drying  oil  shales,  lignite 
and  wet  low-rank  coals,  the  finely  divided  solid 
material  is  contacted  with  and  entrained  in  a 
stream  of  hot  cornhustion  which  have  a 

temperature  of  2000"  to  2000  F. 

F.  .1,  Pyrcioch 


Heat  Flow 


Paschkis,  V.  and  Stolz,  O.,  .Ir.  ()UFNfTIINO 
AS  A  HFAT  TRANSFFR  PROP.LFM.  ,/.  A/c/- 
fi/«,  K,  1074-5  (lO.^f))  August. 

Ihiundary  conductance — the  heat  transfer  from 
the  surface  of  a  (juenched  object  to  the  <juench- 
ant — larj^ely  defines  hardness  resulting  from 
quenching,  accordiiiK  to  this  first  report  on  a 
cooperative  project  carried  out  in  the  Heat  and 
Mass  Flow  Analyzer  Laboratory  at  Uolumbia 
University.  Authors’  Abstract 


Pilot  Plant  Cost 

Hoisture,  W.  W.,  Nichol.son,  F.  W.  S.,  Taff, 
W.  ().  FSSO  IMPROVFS  PFRFORMANCF 
AND  (’OMHATS  IIKHI  POSTS  OF  PILOT 
PLAN'!'  OPFRATIONS.  Cfum.  Kn(/  Protfn'Hs, 
52,  220-21  (105G)  AuKUst. 

FiiKineers  of  Stamlard  Oil  (’ompany  (New 
Jer.sey)  have  been  makiiiK  concentrated  effort 
to  reduce  the  cost  of  the  pilot  plant  phase  of 
their  new  process  developments.  Annual  meet- 
inK«  un(K*r  the  committee’s  spon.sorship  were 
held  to  di.scu.ss  jiilot  plant  problems.  Summaries 
were  prepared  as  a  reference  for  the  pilot  plant 
engineer,  e<|uipment  survey,  cooiwrative  design 
studies  were  recognized  as  a  very  important 
factor.  Finally,  personnel  and  communication 
was  studieil  with  the  startlinK  fact  that  an 
improvement  in  this  field  could  .save  time,  data 
and  even  ecpiipment  from  beinj^  lost.  A  con¬ 
sultant  in  the  field  of  communication  was  even 
called  to  serve  as  a  Kuide  to  better  performance. 

(I.  Kunst 

Reactor  Operations 

(  hambre,  P.  L.  ON  THF  (TI ARAC’TFRIS- 
TK'S  OF  A  NON-ISOTHFRMAL  (  HF.MH'AL 


RFA(yTOR.  ('.hern,  h'nff.  Science,  5,  209-16, 
(1956)  August. 

The  temperature  and  decree  of  conversion  in 
a  chemical  reactor  is  analyzed  by  means  of  a 
mathematical  model  representinK  heat  transfer 
ami  reaction  rates.  The  j^eneral  differential 
equation  cannot  be  .solved  analytically;  however 
by  the  choice  of  suitable  parameters,  any  par¬ 
ticular  ca.se  of  a  non-i.sothermal  chemical  re¬ 
action  can  la*  .solved  numerically  through  the 
u.se  of  the  isocline  meth(al.  This  method  requires 
computation  of  slopes  from  the  jftineral  differ¬ 
ential  equation,  which  slopes  are  plotted  on 
Kraph  i)aper,  and  then  drawing  the  solution 
curve  for  any  specific  case  through  this  direc¬ 
tion  field.  Oja^rational  characteristics  of  reac¬ 
tors  are  di.scussed  from  the  trends  shown  in 
the  math<*matical  analysis. 

(’.  (J.  von  Fredersdorff 

Frie<lman,  S.  11.  HOW  TO  PICK  HFAT  FOR 
PILOT  RFACTOR.  Chetn.  Emj.,  62,  217-20, 
August  (1956). 

For  temperatures  over  600  F.,  mercury,  salts, 

and  .s(alium  potassium  eutectics  are  used.  Under 
600"  F.,  Dowtherm,  Aroclor,  and  S/V  (iOO  are 
u.sed.  Detailed  comparison  of  the  properties 
of  the  materials  for  u.se  under  600°  F.  are 
Kiven.  W.  (1.  Hair 

II.  PROCESS  EQUIPMENT 
AND  INSTRUMENTATION 

Control  of  Boilers 

Holzbock,  W.  O.  INSTRUMFNTATION  AND 
CONTROL  OF  HOILFRS.  Air  ('ondff.,  Heatf/., 
and  Ventff.  52,  81-96  (1956)  August. 

A  better  under.standinj?  is  provided  concerning 
the  various  phases  of  in.strumentation  neces.sary 
to  secure  combustion  control.  The  variables  to 
be  regulated  may  include  steam  pressure,  steam 
(low,  air  flow  and  draft.  Respon.ses  are-desijfned 
into  the  control  for  specific  action  and  rejfula- 
tion.  Not  only  are  the  many  actions  de.scribed, 
but  a  lartfe  number  of  diaKrams  help  clarify  the 
information  which  the  author  has  a.s.sembled. 

Author’s  Abstract 

Equipment  Costs 

Zimmerman,  O.  T.  and  Lavine,  1.  WANT 
FQUIPMFNT  COSTS  FOR  FSTIMATFS? 
Petrol.  Refiner,  25,  116-28  (1956)  Aujfu.st. 
Costs  of  eleven  types  of  process  equipment  are 


Kiven  on  graphs  for  making?  quick  estimates  of 
<*<4uipment  costs.  W.  (I.  Hair 

Test  Meter 


1 


Horspool,  J.  M.  and  Littlejohn,  K.  J.  USK  OF 
A  WKT  (;as  mktkk  in  a  SAMHLINO 
LINK  OPKKATINO  UNDKR  KKI)U(’KI) 
HRESSUHK.  Chcm.  ami  Ind.  (British)  .‘15, 
1)15-916  (19.56)  Sept.  S. 

An  arraiiKement  usin^  a  water  aspirator  to 
pump  Kas  from  a  sample  line  operating  under 
reduced  pressure  into  a  wet  te.st  meter  is 
described.  1).  M.  Mason 

Thermocouple 

Ouettel,  C.  L.  A  NKW  TII ERMOt'OLHLK 
FOR  SKRVK’K  IN  RKDUOINO  ATMOS- 
HHKRKS.  ASTM  Hull.  216,  64-65  (19.56) 
September. 

This  thermocouple  of  2  nickel-chromium-silicon 
alloys  (No.  242  and  .‘l.‘l)  jfives  much  Ix'tter 
results  after  extended  periods  in  reduciriK  at¬ 
mospheres  than  do  conventional  thermocouples. 

H.  V.  Hurket 

Vacuum  Pumps 

Dobrowol.ski,  Z.  1 1 10 1 1  VACUUM  HUMPS. 
ahem,  h'nff.  6.‘{,  181-85  (1956)  September. 

The  article  outlines  the  <lifferent  types  of  vacu¬ 
um  pumi)s,  both  mechanical  and  diffusion, 
available  today.  Recommended  operating  con¬ 
ditions  for  each  type  are  di.scu.s.sed. 

W.  O.  Hair 


12.  MATERIALS  OF 
CONSTRUCTION 

Cathodic  Protection 

Reuter,  0.  and  Schuermann,  0.  1)1  K  WIRT- 
SCIIAFTLICllK  AUSFUKIIRUNO  FINER 
KATHODISCIIEN  SO  II  UTZ  A  N L AO  E  MIT 
FREMDSTROM.  (THE  ECONOMICAL  USE 
OF  A  PROTECTIVE  (’ATIIOI)IC  ARRANOE- 
MKNT  WITH  FOREION  CURRENT),  (ian- 
uttd  WuHHerfach  (Oerman),  97,  6.‘)7-41  (1956) 
Aujfust  1. 

Arrangements  of  cathodic  protection  for  pipe¬ 
lines  and  other  underKround  equii)ment  can  l>e 
a  financial  burden,  therefore  an  exact  estima¬ 
tion  must  precede.  Such  a  precalculation  and 
estimation  is  pre.sented  here  after  a  thorough 
consideration  and  investiKation.  It  is  also  shown 


in  the.se  .sample  calculations  that  one  cannot 
proceed  in  a  schematical  way  in  such  a  ca.se. 

O.  Kunst 


Coatings 


Brand,  H.  O.  Fink,  F.  W.,  and  .Mueller,  E.  R. 
OROANK'  (’OATINOS  USED  IN  CATllOD- 
ICALLY  PROTECTED  DOMESTK'  HOT 
VV'ATER  TANKS,  lad.  l-'inishiiiif  (British),  9, 
51-52  (1956)  AuKUst. 

The  Battelle  .Memorial  Institute  initiatetl  a  pro¬ 
gram  to  determine  the  po.ssibility  of  usinjf  or¬ 
ganic  coatiiiKs  on  interiors  of  hot  water  tanks 
cathodically  protected  with  maKuesium  ano<U*s. 
'I'he  coatinjff^  .select<*d  for  tests  were  known  t(( 
have  >jood  resistance  in  hot  water  tanks.  They 
were  expo.sed  to  thermal  shock  tests,  alkali 
resistance,  a|>plied  potential  test  and  rnaj^nesi- 
um  anode  te.st.  'Phe  result  of  these  tests  offered 
promi.se  for  epoxy-phenolic  resins;  the  blister- 
inj?  of  the.se  coatiiiKs  in  a  cathodic  environment 
did  not  .seem  to  be  affecting  the  electrical  re¬ 
sistance  of  the  films,  but  there  was  an  indication 
that  the  blistering?  was  proKiessive  with  time. 
In  the  magnesium  arxxle  test  it  was  shown  that 
there  is  a  t?ood  possibility  of  usiiq?  organic 
coatin}?s  to  advantage.  C.  Kunst 


Elm,  A.  C.  COATINCS  FOR  USE  WITH 
CATHODIC  PROI’Et'TION.  Haint  and  Var- 
ni.th,  46,  27-20,  98  (1956)  August. 

Organic  prcdective  coatin^.s  wh«*n  employed 
with  cathodic  protectior>  are  subject  to  »*l»‘ctro- 
lytic  influences  which  tend  to  promote  certain 
film  failures.  Foremost  amonj?  the.se  is  blister- 
inj?.  The  blisterinj?  occurs  primarily  over  ca¬ 
thodic  areas  and  is  believerl  to  be  the  con.se- 
(juence  of  the  endosrnotic  transfer  of  water  to 
the  cathode  surface  coupled  with  the  formation 
of  alkali.  It  was  sukK‘*«B‘<1  in  order  to  avoid 
blistering  mie  should  make  the  paint  film  a  part 
of  the  electronic  branch  of  the  cornjsion  circuit 
thus  movinK  the  cathorle  surface  to  the  coatiiiK 
surface.  It  was  suK8<-‘<f‘‘d  that  /inc-rich  paints 
mij?ht  be  well  suited  for  use  with  cathodic  pro¬ 
tection  anrl  research  be  undertaken  alofij?  the.se 
lines.  (i.  Kunst 

Hydrogen  Attack 

William.s,  B.  (L  HYDROUEN  ATTACK  ON 
.MILD  STEEL  EQUIPMENT.  Hetrolenm  (Brit¬ 
ish)  19,  22f)-6  (1956)  Septemlx-r. 

The  advantavtes  of  low’-hydro}?en  electrodes  for 
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ai)i)licationH  u.siriK  mild  steel  are  outlined  in 
this  paper  with  particular  reference  to  the 
problems  of  embrittlement.  'Fhe  author  also 
discu.s.ses  the  K<^Mt^ral  principles  of  the  problem 
of  hydrogen  embrittlement.  The  first  part  of 
this  paiwr,  which  dealt  with  hydroKen  blister- 
iriK,  api>eared  in  July.  Author’s  Abstract 

Inhibitors 

Jones,  L.  W.,  and  Harrett,  J.  P.  NKW  IN- 
HIHITOK  SAKK(;UAK1)S  VAPOR  SPACKS 
A(;AINST  H,S  corrosion,  oh  Oaa  J.,  54, 
l.'UJ-in  (195f))  Sei)tember  ‘24. 

Volatile  inhibit«)rs  offer  an  <*conomical  and 
convenient  means  of  controllinjc  hydroK<*n  sul¬ 
fide  corrosion  iti  the  vapor  spaces  of  oil-well 
casinvrs,  .storaKe  tanks  and  similar  equipment. 
A  Kn)up  of  1»)W  -  molecular  -  weight  aliphatic 
amines  have  been  found  to  be  well  suited  for 
this  purpo.se.  One  of  the.se,  diethylamine,  is 
now  in  widespread  field  u.se.  Its  advantages 
are:  j^ives  K<>od  corrosion  inhibition  in  concen¬ 
trations  as  low  as  50  p.p.m.;  is  completely 
miscible  with  oil  or  water;  va|)ori7.es  readily, 
but  can  be  handled  without  elaborate  equip¬ 
ment.  Authors’  Ab.stract 

Nonferrous  Metals 

Oela,  T.,  Lepkowski,  W.  J.  and  (iade,  H.  M. 
HOW  7  Nf)NFKRIU)US  MKTALS  PKRFORM 
A'r  LOW  TFMPFRATURFS.  Mattriah  tnui 
MfthodH,  44,  lir)-‘20  (11)56)  S<*ptember. 

Problems  encountered  with  sHsds  at  low  tem¬ 
peratures  have  lM*eti  well  publicized,  but  what 
ha|)pens  to  other  metals  when  temperatures 
drop  as  low  as  -100"  F.?  Here  are  the  results 
of  tensile,  fatif^ue  and  impact  tests. 

Authors’  Ab.stract 

Plastic  Pipe 

PoKart,  R.  'r.  PLAS’I'K'  PlPPi.  A/nfcnn/.s  avd 
Mithixh,  44,  100-4  (1056)  August. 

Pi|H‘  is  now  a  major  application  for  pla.stic 
materials.  In  K»‘ueral,  plastic  has  the  followin>f 
advantaKe  over  metal  pipe:  1)  resistance  to 
electrolytic  attack,  ‘2)  liKht  weiKht  and  flexi¬ 
bility,  .‘0  minimal  .solid  collection  resultinK  in 
low  frictional  los.ses  and  turbulence  of  flow. 
Major  limitations  are:  1)  poor  temperature 
resistance,  ‘2)  hij^h  cost  due  to  basic  resin.  Six 
major  types  of  pla.stics  are  compared  with 


metal  with  respect  to  co.st,  chemical  resistance, 
physical  properties  and  desij^n  considerations. 

(i.  Kunst  ( 

13.  NEW  BOOKS 

((!.  A.  Simms,  Librarian) 

Analytical  Methods 

Relcher,  R.  and  Wilson,  C.  L.  NKW  MP:TH()I)S 
IN  ANALYTK’AL  CHEMISTRY.  New  York: 
Reinhold  Publishing?  Corp.,  1956. 

New  developments  since  1982  in  the  field  of 
classical  methods  for  inorganic  analysis  are 
de.scribed  in  this  bo(jk.  Approximately  100  items 
(precipitations,  j?ravimetric  and  titrimetric  de¬ 
terminations,  etc.)  are  di.scu.ssed  under  the  fol- 
lowinjf  chapter  headings:  1.  Separation  by 
Precipitation:  11.  Separation  by  Extraction; 

III.  InorKanic  Precipitants,  Organic  Reagents; 

IV.  Indicators,  VI.  Titrants;  VII.  Mi.scellaneous 
Meth(Kls.  For  example,  6  new  methods  for  sul¬ 
fate,  9  new  methods  for  calcium,  and  5  new 
indicators  for  iodimetric  titration  are  described. 

I).  M.  Ma.son 

Appliance  Industry 

European  Productivity  Ajfency.  (U)()KIN(i 
AND  HEATINC  APPLIANCES  IN  THE 
USA:  PRODUCTION  AND  DISTRIBUTION. 
Project  No.  246.  Paris,  O.E.E.C.  (1956) 
September. 

This  74-paKt*  report  covers  the  findings  of  rep- 
re.sentatives  from  West  Europe  and  Mediterra¬ 
nean  countries  who.se  mission  toured  U.S.  in¬ 
dustry  in  1954.  The  aims  of  the  mi.ssion  were 
as  follows:  “to  study  American  domestic  heat- 
iiiK  and  cooking  appliances  with  a  view  to 
raising  productivity  in  the  manufacture  of  this 
category  of  widely  u.sed  durable  Konds;  to  dis- 
.seminate  in  Europe  a  knowledge  of  the  charac¬ 
teristics  of  the  correspondinj?  industry  in  Amer¬ 
ica  :  structure  of  the  industry,  .structure  of 
industrial  undertakinjfs,  manufacturint?  meth¬ 
ods,  financing  and  orKani.sation  of  research, 
price  policy,  distribution  channels,  relations 
with  cu.stomers,  role  of  trade  associations,  tech¬ 
nical  and  Kcneral  problems  (importance  of 
human  relations  in  the  undertakinKs  con¬ 
cerned).’’  R.  T.  Ellington 


240 


SERVICES  TO  READERS 


BibliographieM  an«l  Literature  Searehen 

The  library  will  prepare  bibliographies  and  make 
literature  searches  on  a  cost  basis  plus  a  service 
charge.  A  comprehensive  statement  outlining  the 
problem  in  detail  must  Ije  pre.sented  with  the 
request. 


Photueopies 

Photostatic  or  microfilm  copies  of  articles  ab¬ 
stracted  in  Gas  Abstracts  are  available  at  cost. 

Abstracts  on  (]anls 

Copies  of  all  abstracts  in  Gas  Abstracts  are  avail¬ 
able  on  5  X  8  cards;  information  on  this  .service 
will  be  furnished  on  reijuest. 


IVriuilicals  Abstracted  for  (i.AS  ABS'I'KAf'T.S 


Air  Conditioning,  Heating  and  Ventilating 

American  (.'hemical  Society.  Journal 

American  Ga.s  Association  Monthly 

American  Gas  Journal 

American  Petroleum  Institute  Quarterly 

American  Society  for  Testing  Materials  Bulletin 

American  Society  of  Mechanical  Engineers.  Transactions 

Analytical  Chemistry 

Appliance  Manufacturer 

Applierl  Spectroscopy 

Association  for  Computing  Machinery,  Journal 
Australian  Journal  of  Applied  Science 
Australian  Journal  of  Chemistry 

Bituminous  C^oal  Re.search  Reports 
Brennstoff-Chemie 

British  f^oal  Utilization  Research  Assrreiation 
Monthly  Bulletin  and  Quarterly  Gazette 
Butane-Propane  News 

(California  Oil  World 
(Canadian  (Chemical  Processing 
(Canadian  (jas  Journal 
(Canadian  Journal  of  Chemistry 
(Canadian  Journal  of  I’hysics 
(Canadian  Journal  of  Technology 
(Chemical  and  Engineering  News 
(Chemical  and  Process  FCngineering 
(Chemical  Engineering 
(Chemical  Engineering  Costs  Quarterly 
(Chemical  Engineering  Progress 
Chemical  Engineering  Science 
(Chemical  Processing 
(Chemical  Reviews 

Chemical  Society  (Ixrndon)  Journal 

(Chemical  Week 

(Chemistry  and  Industry 

(Coal  Heat 

(Coke  and  Gas 

(Combustion 

Computers  and  Automation 
Construction  Methods  and  FCquipment 
Corrosion 

Drilling 

FCngineers’  Digest 
FCrdol  und  Kohle 

F'araday  Society.  Transactions 
F’uel 

F'uel  FCflRciency 
F'ueloil  and  Oil  Heat 

Gas 

Gas  Age 

Gas  and  Oil  Power 

Gas  (Council  (British)  Publications 

Gas  Heat 

Gas  Journal 

Gas  Times 

Gas  und  Wasserfach 

Gas  World 


Heating,  Piping  and  Air  Conditioning 

Independent  Petroleum  Association 
of  America  Monthly 
Industrial  and  FCngineering  Chemistry 
Industrial  Finishing 
Industrial  Gas  (.American) 

Industrial  Gas  (British) 

Industrial  Heating 
Institute  of  F'uel  (British).  Journal 
Institute  of  Gas  Technology  Publications 
Institute  of  Petroleum  (British).  Journal 
Institution  of  Gas  FCngineers.  Bulletins, 

(Communications  and  Transactions 
Instruments 

Jet  Propulsion 
Journal  des  Usines  a  Gaz 
Journal  of  Applied  (Chemistry 
Journal  of  Applied  Mechanics 
Journal  of  Applied  Physics 
Journal  of  Chemical  Physics 
Journal  of  Metals 
Journal  of  Organic  Chemistry 
Journal  of  Petroleum  Technology 
Journal  of  Physical  (Chemistry 

Journal  of  Research  (National  Buieaii  of  Stamlanls) 
Journal  of  Scientific  Instruments 

I.alMtratory  Practice 

LP-Gas 

Lubrication 

.Materials  and  Methods 
Mathematical  Aids 
.Mechanical  FCngineering 
.Mining  FCngineering 

National  Advisory  (Committee  for  Aeronautics,  Reports 
National  F'ire  Protection  Assor’iation  Quarterly 
National  Gas  Bulletin  of  Australia 
National  Petroleum  News 

Official  Gazette  of  the  II. S.  Patent  Office 
(Jil  and  Gas  Journal 

Petroleum 

Petroleum  FCngineer 
Petroleum  Processing 
Petroleum  Refiner 
Physics  Torlay 
Pipe  Line  Industry 
Power 

Prinlucers  Monthly 
Public  Utilities  Fortnightly 

Refrigerating  FCngineering 
Review  of  Scientific  Instruments 
Revue  (ienerale  du  (Caz 
Rivista  dei  (Combustibili 

Science 

Svenska  (jasverksforeningens  .Mlnadsbiad 

U.S.  Bureau  of  Mines,  Bulletins,  Information  (Circulars, 
Reports  of  Investigations  and  Technical  Papers 

World  Oil 
World  Petroleum 


